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electromagnetic  interference 

energy  service  company 
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klb 

one  thousand  pounds 

kva 

- 

kilovolt  -  ampere 

kW 

- 
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kilowatt-hour,  one  thousand  watt-hours 

lb 
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“ 

life  cycle  cost  analysis 

LCCID 

- 

life  cycle  cost  in  design 

LED 

- 

light  emitting  diode 

LPG 

- 

liquefied  petroleum  gas 

MAU 

- 

make-up  air  unit 

MBtu 
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one  million  Btu 

MCR 

- 

master  control  room 
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- 
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Mh 

-• 
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mo 

- 
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MW 
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megawatt,  one  million  watts 

MWh 

- 

megawatt-hour,  one  million  watt-hours 

MZAHU 

- 

Multizone  air  handling  unit 

NA 

- 

Not  active  or  Not  applicable 

NG 

natural  gas 

NOAA 

- 

National  Oceanic  and  Atmospheric  Administration 

no. 
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number 

OA 

outside  air 

X 


O&M 

- 

operation  and  maintenance 

PC 

- 

personal  computer 

PM 

- 

preventative  maintenance 

PROM 

- 

programmable  read-only  memory 

psi(a)(g) 
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pounds  per  square  inch  (absolute)  (gage) 

RAM 

- 

random  access  memory 

RCU(s) 

- 

remote  control  unit(s) 

RTC 

- 

real-time  clock 

RTDOS/E 

- 

real-time  disk  operating  system  /executive 

S&A 

- 

Supervision  and  Administration 

scfm 

sea-level  cubic  feet  per  minute 

SES 

- 

shared  energy  savings 

SIOH 

- 

supervision,  inspection,  and  overhead 

SIR 

- 

savings-to-investment  ratio 

SPW 

- 

single  present  worth 

sq.ft. 

- 

square  feet 

st/sp 

start/stop 

stm 

- 

steam 

SZAHU 

- 

single  zone  air  handling  unit 

t 

- 

ton 

temp 

- 

temperature 

TRY 

- 

test  reference  year 

UA 

“ 

2 

overall  heat  transfer  coeffieient  (Btu/hr/ft  /°F) 

UCU(s) 

- 

unitary  control  unit(s) 

UH 

- 

unit  heater 

UMCS 

- 

utility  monitoring  and  control  system 

UPW 

- 

uniform  present  worth 

VAV 

- 

variable  air  volume 

wk 

- 

week(s) 

yr 

- 

year(s) 
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APPENDIX  G.l 


ENERGY  CONSTANT  CALCULATIONS 


EMC  ENGINEERS,  INC  JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  20-Apr-95 

BUILDING  NO.:  36 

_ BLDG.  TYPE: _ MEDICAL  CENTER 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

3217.0 

1604.71 

1604.7 

1476.5 

1476.¥^ 

COOLING  (kWH) 

39966.4 

32545,1 

32545.1 

20642.8 

20642.8 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1630 

46.5  HR 

HR.  ON  HEATING 

1488  HRA'R 

SAT. 

0 

d 

0  HR 

HR.  ON  COOLING 

930  HRA'R 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3888  HRA'R 

TOTAL  OCCUPY  HR. 

46.5  HRA/VK 

HR.  OFF  COOLING 

2430  HRA'R 

TOTAL  UNOCC.  HR. 

121.5  HR/WK 

ANNUAL  OCCUPY  HR. 

2425  HRA'R 

ANNUAL  UNOCC.  HR. 

6335  HRA'R 

SUPPLY  AIR  FAN 

24085  CFM 

FLOOR  AREA 

26440  FP 

CFMI 

7180  CFM 

UA 

BTU/HR  •  "F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

EZDOE  RUN  DEFINITION: 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1488  =  3888  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  930  =  2430  HRA'R 


HOAUHC 

3216.97  MBtu  -  1604.742  MBtu 

=  O.OOE+00  Btu/CFM-HR 

7180  CFM  *  6335  HRA'R 

HOAUH 

3216.97  MBtu  -  1604.742  MBtu 

=  O.OOE+00  Btu/CFM-HR 

7180  CFM  *  3888  HRA'R 

COAUHC 

39966.4  kWH  -  32545.12  kWH 

=  1.63E-04  kWH/CFM-HR 

7180  CFM  *  6335  HRA'R 

COAUC 

39966.4  kWH  -  32545.12  kWH 

=  4.25E-04  kWH/CFM-HR 

7180  CFM  *  2430  HRA'R 

HOAOHC 

3216.97  MBtu  -  1612.228  MBtu 

=  9.22E+01  Btu/CFM-HR 

7180  CFM  *  2425  HRA'R 

HOAOH 

3216.97  MBtu  -  1612.228  MBtu 

=  1.50E+02  Btu/CFM-HR 

7180  CFM  *  1488  HRA'R 

COAOHC 

39966.4  kWH  7421.278  kWH 

=  1.87E-03  kWH/CFM-HR 

7180  CFM  *  2425  HRA'R 

COAOC 

39966.4  kWH  7421.278  kWH 

=  4.87E-03  kWH/CFM-HR 

7180  CFM  ‘  930  HRA'R 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  II 

P  P 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  20-Apr-95 

BUILDING  NO.:  36 

BLDG.  TYPE: _ MEDICAL  CENTER 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

32545.12  kWH  -  32545.12  kWH 

=  O.OOE+OO  kWH/CFM-HR 

24085  CFM  *  930  HR/YR 

ECHC 

32545.12  kWH  -  32545.12  kWH 

=  O.OOE+OO  kWH/CFM-HR 

24085  CFM  *  2425  HRA^R 

NSUCHC 

39966.4  kWH  -  32545.12  kWH 

=  4.86E-05  kWH/CFM-HR 

24085  CFM  *  6335  HRA'R 

NSUCC 

39966.4  kWH  -  32545.12  kWH 

=  7.93E-05  kWH/CFM-HR 

24085  CFM  *  3888  HRA'R 

DDCCHC 

32545.12  kWH  -  20642.84  kWH 

=  2.04E-04  kWH/CFM-HR 

24085  CFM  *  2425  HRA^R 

DDCCC 

32545.12  kWH  -  20642.84  kWH 

=  5.31  E-04  kWH/CFM-HR 

24085  CFM  *  930  HRA'R 

NSC 

3216.97  MBtu  -  1604.742  MBtu 

=  6.10E+04  Btu/ft''2 

26440  AREA 

DSC 

1604.742  MBtu  -  1476.506  MBtu 

=  4.85E+03  Btu/ft''2 

26440  AREA 

FV 

1476.506  MBtu  -  1476.506  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

7180  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


CALCULATED  BY: 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


CSW 

BC 

19-Apr-95 

1750 

MOTOR  REPAIR  SHOP 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4  I 

RUN5 

HEATING  (MBtu) 

5899.2 

3657.2 

3657.2 

3579.0 

3579.0 

COOLING  (kWH) 

0.0 

0.0 

0.0 

0.0 

0.0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

13370  CFM 

FLOOR  AREA 

38336  FP 

CFMI 

10204  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1730 

56.5  HR 

HR.  ON  HEATING 

1808  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1130  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3568  HR/YR 

TOTAL  OCCUPY  HR. 

56.5  HR/WK 

HR.  OFF  COOLING 

2230  HR/YR 

TOTAL  UNOCC.  HR. 

111.5  HR/WK 

ANNUAL  OCCUPY  HR. 

2946  HR/YR 

ANNUAL  UNOCC.  HR. 

5814  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRATR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA^R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1808  =  3568  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1130  =  2230  HR/YR 


HOAUHC 

5899.2  MBtu  -  3657.21  MBtu 

=  O.OOE+00  Btu/CFM-HR 

10204  CFM  *  5814  HR/YR 

HOAUH 

5899.2  MBtu  -  3657.21  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

10204  CFM  *  3568  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10204  CFM  *  5814  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10204  CFM  *  2230  HR/YR 

HOAOHC 

5899.2  MBtu  -  2241.99  MBtu 

=  1.22E+02  Btu/CFM-HR 

10204  CFM  *  2946  HR/YR 

HOAOH 

5899.2  MBtu  -  2241.99  MBtu 

=  1.98E+02  Btu/CFM-HR 

10204  CFM  *  1808  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10204  CFM  *  2946  HR/YR 

COAod 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10204  CFM  *  1130  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  *  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


CALCULATED  BY: 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


CSW 

BC 

19-Apr-95 

1750 

MOTOR  REPAIR  SHOP 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  1130  HRfYR 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  2946  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  5814  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  3568  HFWYR 

DDCCHC 

0  kWH  ~  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  2946  HRA'R 

DDCCC 

6  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

13370  CFM  *  1130  HRA'R 

NSC 

5899.2  MBtu  -  3657.21  MBtu 

=  5.85E+04  Btu/fl''2 

38336  AREA 

DSC 

3657.21  MBtu  -  3579  MBtu 

=  2.04E+03  Btu/ft''2 

38336  AREA 

FV 

3579  MBtu  -  3579  MBtu 

=  O.OOE+00  Btu/CFM-HR 

10204  CFM  *  160  HR/YR 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HR/YR 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 


CALCULATED  BY: 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


IVB 

BC 

19-Apr-95 

2060A 

MNT  HANGAR  AVUM 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

6091.4 

5845.9 

5845.9 

5710.1 

5710.1 

COOLING  (kWH) 

0 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

55920  CFM 

FLOOR  AREA 

37828  FF 

CFMI 

55920  CFM 

UA 

BTU/HR  •  T 

BUILDING  CONST 

2  (1  FOR  LIGHT ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

2200 

80  HR 

HR.  ON  HEATING 

2080  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1394  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2288  HRA^R 

TOTAL  OCCUPY  HR. 

80  HR/WK 

HR.  OFF  COOLING 

1534  HR/YR 

TOTAL  UNOCC.  HR. 

88  HR/WK 

ANNUAL  OCCUPY  H^ 

4171  HR/YR 

ANNUAL  UNOCC.  HR. 

4589  HR/YR 

PRESENT  HR,  OF  OPERATION  FOR  SYS,  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA^R 


HOUR  SAVE  (HEATING  ONL  5376  -  2080  =  3296  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1394  =  1966  HR/YR 


HOAUHC 

6091.4  MBtu  -  5845.9  MBtu 

=  O.OOE+00  Btu/CFM-HR 

55920  CFM  *  4589  HRA'R 

HOAUH 

6091.4  MBtu  -  5845.9  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

55920  CFM  *  3296  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

55920  CFM  *  4589  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

55920  CFM  *  1966  HR/YR 

HOAOHC 

6091.4  MBtu  -  245.5  MBtu 

=  2.51  E+01  Btu/CFM-HR 

55920  CFM  *  4171  HR/YR 

HOAOH 

6091.4  MBtu  -  245.5  MBtu 

=  5.03E+01  Btu/CFM-HR 

55920  CFM  *  2080  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

55920  CFM"  *  4171  HR/YR  1 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

55920  CFM  *  1394  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM.  NY  (EMC  #1 406-006) 


CALCULATED  BY: 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


(VB 

BC 

1 9-Apr-95 
2060A 

MNT  HANGAR  AVUM 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  1394  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  4171  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  4589  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  3296  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  4171  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

55920  CFM  *  1394  HRA'R 

NSC 

6091.4  MBtu  -  5845.9  MBtu 

=  6.49E+03  Btu/ft'^2 

37828  AREA 

DSC 

5845.9  MBtu  -  5710.1  MBtu 

=  3.59E+03  Btu/ft^2 

37828  AREA 

FV 

5710.1  MBtu  -  5710.1  MBtu 

O.OOE+OO  Btu/CFM-HR 

55920  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 


CALCULATED  BY; 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


CSW 

BC 

19-Apr-95 

2060B 

MNT  HANGAR  AVUM 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4^ 

RUN5 

HEATING  (MBtu) 

1076.4 

1076.4 

1076.4 

831.6 

831.6 

COOLING  (kWH) 

0 

0 

Oi 

0 

0 

lEZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1  * 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

19600  CFM 

FLOOR  AREA 

20642  FP 

CFMI 

2940  CFM 

UA 

BTU/HR  •  “F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

2400 

120  HR 

HR.  ON  HEATING 

4368  HR/YR 

SAT. 

0 

2400 

24  HR 

HR.  ON  COOLING 

2928  HR/YR 

SUN. 

0 

2400 

24  HR 

HR.  OFF  HEATING 

0  HR/YR 

TOTAL  OCCUPY  HR. 

168  HR/WK 

HR.  OFF  COOLING 

0  HR/YR 

TOTAL  UNOCC.  HR. 

0  HR/WK 

ANNUAL  OCCUPY  HR. 

8760  HR/YR 

ANNUAL  UNOCC.  HR. 

0  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  4368  =  1008  HRATR 

HOUR  SAVE  (COOLING  ONL  3360  -  2928  =  432  HRA'R 


HOAUHC 

1076.4  MBtu  -  1076.4  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2940  CFM  *  0  HRA'R 

HOAUH 

1076.4  MBtu  -  1076.4  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2940  CFM  *  1008  HRA'R 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2940  CFM  *  0  HRA'R 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2940  CFM  *  432  HRA'R 

HOAOHC 

1076.4  MBtu  -  0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

2940  CFM  *  8760  HRA'R 

HOAOH 

1076.4  MBtu  - _ 0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

2940  CFM  *  4368  HRA'R 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2940  CFM  *  8760  HRA'R 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2940  CFM  *  2928  HRA'R 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

n  11 

p  p 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  •  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  2060B 

BLDG.  TYPE: _ MNT  HANGAR  AVUM 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

19600  CFM  *  2928  HRA'R 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+OO  kVVH/CFM-HR 

19600  CFM  *  8760  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

19600  CFM  *  0  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

19600  CFM  *  1008  KRT/R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

19600  CFM  *  8760  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

19600  CFM  *  2928  HRA'R 

NSC 

1076.4  MBtu  -  1076.4  MBtu 

=  O.OOE+OO  Btu/ft''2 

20642  AREA 

DSC 

1076.4  MBtu  -  831.6  MBtu 

=  1.19E+04  Btu/ft^2 

20642  AREA 

FV 

831.6  MBtu  -  831.6  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

2940  CFM  *  0  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  2065A 

_ BLDG.  TYPE: _ AF  OPS  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

5694.6 

5694.6 

5694.6 

4575.8 

0.0 

COOLING  (kWH) 

67524" 

67524 

67524 

38984 

0 

EZDOE  RUN  DEFINITION:  H 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUNS 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

22705  CFM 

FLOOR  AREA 

19308  F-P 

CFMI 

4592  CFM 

UA 

BTU/HR  •  “F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  _ ] 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

2400 

120  HR 

HR.  ON  HEATING 

4368  HRA'R 

SAT. 

0 

2400 

24  HR 

HR.  ON  COOLING 

2928  HRA'R 

SUN. 

0 

2400 

24  HR 

HR.  OFF  HEATING 

0  HRA'R 

TOTAL  OCCUPY  HR. 

168  HRAVK 

HR.  OFF  COOLING 

0  HRA'R 

TOTAL  UNOCC.  HR. 

0  HR/WK 

ANNUAL  OCCUPY  HR. 

8760  HRA'R 

ANNUAL  UNOCC.  HR. 

0  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HfVYR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  4368  =  1008  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  2928  =  432  HRA'R 


HOAUHC 

5694.6  MBtu  -  5694.6  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4592  CFM  *  0  HRA'R 

HOAUH 

5694.6  MBtu  -  5694.6  MBtu 

=  O.OOE-hOO  Btu/CFM-HR 

4592  CFM  *  1008  HFVYR 

COAUHC 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+00  kWH/CFM-HR 

4592  CFM  *  0  HRA'R 

coAU(: 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+00  kWH/CFM-HR 

4592  CFM  *  432  HFVYR 

HOAOHC 

5694.6  MBtu  -  0  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4592  CFM  *  8760  HFVYR 

HOAOH 

5694.6  MBtu  -  0  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4592  CFM  *  4368  HRA'R 

COAOHC 

67524.1  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4592  CFM  *  8760  HRATR 

COAOC 

67524.1  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4592  CFM  *  2928  HRATR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  2065A 

BLDG.  TYPE: _ AF  OPS  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+OO  kWH/CFM-HR 

22705  CFM  *  2928  HRA'R 

ECHC 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+OO  kWH/CFM-HR 

22705  CFM  *  8760  HRA'R 

NSUCHC 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+OO  kWH/CFM-HR 

22705  CFM  *  0  HRA'R 

NSUCC 

67524.1  kWH  -  67524.1  kWH 

=  O.OOE+OO  kWH/CFM-HR 

22705  CFM  *  1008  HRA'R 

DDCCHC 

67524.1  kWH  -  38984.05  kWH 

=  1.43E-04  kWH/CFM-HR 

22705  CFM  *  8760  HRA'R 

DDCCC 

67524.1  kWH  -  38984.05  kWH 

=  4.29E-04  kWH/CFM-HR 

22705  CFM  *  2928  HRA'R 

NSC 

5694.6  MBtu  -  5694.6  MBtu 

O.OOE+OO  Btu/ft''2 

19308  AREA 

DSC 

5694.6  MBtu  -  4575.8  MBtu 

=  5.79E+04  Btu/ft'^2 

19308  AREA 

FV 

4575.8  MBtu  -  0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

4592  CFM  *  0  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWHA'ON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  2065B 

_ BLDG.  TYPE: _ AF  OPS  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUNS 

RUN4 

RUN5 

HEATING  (MBtu) 

289.9 

165.1 

165.1 

131.8 

131.8 

COOLING  (kWH) 

0 

0 

0 

0 

SUPPLY  AIR  FAN 

9660  CFM 

EZDOE  RUN  DEFINITION: 

FLOOR  AREA 

4322  FT* 

BASERUN 

EXISTING  OPERATION 

CFMl 

4637  CFM 

RUN1 

NIGHT  SETBACK 

UA 

BTU/HR  •  “F 

RUN2 

ECONOMIZER 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

RUNS 

RUN4 

DDC 

FORCED  VENTILATION 

RUN5 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1700 

55  HR 

HR.  ON  HEATING 

1430  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

959  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2938  HR/YR 

TOTAL  OCCUPY  HR, 

55  HR/WK 

HR.  OFF  COOLING 

1969  HR/YR 

TOTAL  UNOCC.  HR. 

113  HR/WK 

ANNUAL  OCCUPY  HR. 

2868  HRA^R 

ANNUAL  UNOCC.  HR. 

5892  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1430  =  3946  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  959  =  2401  HR/YR 


HOAUHC 

289.9  MBtu  -  165.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4637  CFM  *  5892  HR/YR 

HOAUH 

289.9  MBtu  -  165.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4637  CFM  *  3946  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4637  CFM  *  5892  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4637  CFM  *  2401  HR/YR 

HOAOHC 

289.9  MBtu  -  124.8  MBtu 

=  1.24E+01  Btu/CFM-HR 

4637  CFM  *  2868  HR/YR 

HOAOH 

289.9  MBtu  -  124.8  MBtu 

=  2.49E+01  Btu/CFM-HR 

4637  CFM  *  1430  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4637  CFM  *  2868  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4637  CFM  *  959  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  2065B 

BLDG.  TYPE: _ AF  OPS  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9660  CFM  *  959  HRA^R 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9660  CFM  ‘  2868  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9660  CFM  *  5892  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9660  CFM  *  3946  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM«HR 

9660  CFM  *  2868  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9660  CFM  *  959  HRA^R 

NSC 

289.9  MBtu  -  165.1  MBtu 

2.89E+04  Btu/ft''2 

4322  AREA 

DSC 

165.1  MBtu  -  131.8  MBtu 

=  7.70E+03  Btu/ft^2 

4322  AREA 

FV 

131.8  MBtu  -  131.8  MBtu 

=  O.OOE+00  Btu/CFM-HR 

4637  CFM  *  160  HR/YR 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB;  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCUUTED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.;  4230 

_  BLDG.  TYPE: _ MINI  MALL 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

1077.5 

1077.5 

1079.3 

848.0 

848.0l 

COOLING  (kWH) 

25747 

25747 

22538 

16751 

16751 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

9375  CFM 

FLOOR  AREA 

10220  FP 

CFMI 

2072.7  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

2400 

120  HR 

HR.  ON  HEATING 

5376  HRA'R 

SAT. 

0 

2400 

24  HR 

HR.  ON  COOLING 

3360  HRA'R 

SUN. 

0 

2400 

24  HR 

HR.  OFF  HEATING 

0  HRA'R 

TOTAL  OCCUPY  HR. 

168  HR/WK 

HR.  OFF  COOLING 

0  HRA'R 

TOTAL  UNOCC.  HR. 

0  HR/WK~n 

ANNUAL  OCCUPY  HR. 

8760  HRA^R 

ANNUAL  UNOCC.  HR. 

0  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRATR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  5376  =  0  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  3360  =  0  HRA'R 


HOAUHC 

1077.519  MBtu  -  1077.519  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2072.7  CFM  *  0  HRA'R 

HOAUH 

1077.519  MBtu  -  1077.519  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2072.7  CFM  *  0  HRA'R 

COAUHC 

25747.16  kWH  -  25747.16  kWH 

=  O.OOE+00  kWH/CFM-HR 

2072.7  CFM  *  0  HFVYR 

COAUC 

25747.16  kWH  -  25747.16  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2072.7  CFM  *  0  HRA'R 

HOAOHC 

1077.519  MBtu  -  0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

2072.7  CFM  *  8760  HRA'R 

HOAOH 

1077.519  MBtu  -  0  MBtu  1 

=  O.OOE+OO  Btu/CFM-HR 

2072.7  CFM  *  5376  HRA'R 

COAOHC 

25747.16  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2072.7  CFM  *  8760  HRA'R; 

COAOC 

25747.16  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2072.7  CFM  *  3360  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 


DENVER  •  ATLANTA  ♦  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  ■  19-Apr-95 

BUILDING  NO.:  4230 

_ BLDG.  TYPE: _ MINI  MALL 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

25747.16  kWH  -  22538.34  kWH 

=  1.02E-04  kWH/CFM-HR 

9375  CFM  *  3360  HRA'R 

ECHC 

25747.16  kWH  -  22538.34  kWH 

=  3.91  E-05  kWH/CFM-HR 

9375  CFM  *  8760  HRA'R 

NSUCHC 

25747.16  kWH  -  25747.16  kWH 

=  O.OOE+00  kWH/CFM-HR 

9375  CFM  *  0  HRA'R 

NSUCC 

25747.16  kWH  -  25747.16  kWH 

=  O.OOE+00  kWH/CFM-HR 

9375  CFM  *  0  HRA'R 

DDCCHC 

22538.34  kWH  -  16750.61  kWH 

=  7.05E~05  kWH/CFM-HR 

9375  CFM  *  8760  HRA'R 

DDCCC 

22538.34  kWH  -  16750.61  kWH 

=  1.84E~04  kWH/CFM-HR 

9375  CFM  *  3360  HR/YR 

NSC 

1077.519  MBtu  -  1077.519  MBtu 

=  O.OOE+00  Btu/ft'^2 

10220  AREA 

DSC 

1079.306  MBtu  -  848.0195  MBtu 

=  2.26E+04  Btu/ft^2 

10220  AREA 

FV 

848.0195  MBtu  -  848.0195  MBtu 

O.OOE+00  Btu/CFM-HR 

2072.7  CFM  *  0  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWHATON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  4305 

_ BLDG.  TYPE: _ PHYS  FIT  CENTER 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUNS 

HEATING  (MBtu) 

4012.6 

2273.6 

2273.6 

1959.7 

1959.7 

COOLING  (kWH) 

0 

01 

0 

0 

0 

EZDOE  RUN  DEFINITION: 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

67970  CFM 

FLOOR  AREA 

32157  FP 

CFMI 

8305.9  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  I 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

645 

2000 

67.75  HR 

HR.  ON  HEATING 

2168  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1355  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3208  HR/YR 

TOTAL  OCCUPY  HR. 

67.75  HR/WK 

HR.  OFF  COOLING 

2005  HR/YR 

TOTAL  UNOCC.  HR. 

100.25  HR/WK 

ANNUAL  OCCUPY  HR. 

3533  HR/YR 

ANNUAL  UNOCC.  HR. 

5227  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRATR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  2168  =  3208  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  1355  =  2005  HRA'R 


HOAUHC 

4012.611  MBtu  - 

2273.579  MBtu 

= 

O.OOE+00  Btu/CFM-HR 

8305.9  CFM  * 

5227  HR/YR 

hoa'uh 

4012.611  MBtu  - 

2273.579  MBtu 

O.OOE+OO  Btu/CFM-HR 

8305.9  CFM  * 

3208  HR/YR 

COAUHC 

0  kWH  - 

0  kWH 

= 

O.OOE+00  kWH/CFM-HR 

8305.9  CFM  * 

5227  HR/YR 

COAUC 

0  kWH  - 

0  kWH 

O.OOE+OO  kWH/CFM-HR 

8305.9  CFM  * 

2005  HR/YR 

HOAOHC 

4012.611  MBtu  - 

1739.032  MBtu 

7.75E+01  Btu/CFM-HR 

8305.9  CFM  * 

3533  HR/YR 

HOAOH 

4012.611  MBtu  - 

1739.032  MBtu 

= 

1.26E+02  Btu/CFM-HR 

8305.9  CFM  * 

2168  HRA^R 

COAOHC 

0  kWH 

0  kWH 

O.OOE+OO  kWH/CFM-HR 

8305.9  CFM  * 

3533  HRA^R 

COAOC 

0  kWH 

0  kWH 

= 

O.OOE+OO  kWH/CFM-HR 

8305.9  CFM  * 

1355  HR/YR 

DC 

1/6  (10  MINUTES  PER  HOUR) 

= 

0.17 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  4305 

_ BLDG.  TYPE: _ PHYS  FIT  CENTER 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

67970  CFM  *  1355  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

67970  CFM  *  3533  HRA^R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

67970  CFM  *  5227  HRA^R 

NSUCC 

0  kWH  -  0  kWH 

=  O.O0E-^OO  kWH/CFM-HR 

67970  (:FM  *  3208  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

67970  CFM  *  3533  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

67970  CFM  *  1355  HRA'R 

NSC 

4012.611  MBtu  -  2273.579  MBtu 

=  5.41  E+04  Btu/r2 

32157  AREA 

DSC 

2273.579  MBtu  -  1959.736  MBtu 

=  9.76E+03  Btu/ft'^2 

32157  AREA 

FV 

1959.736  MBtu  -  1959.736  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

8305.9  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  4530 

_ BLDG.  TYPE: _ SMA  BLDNG 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

55808.2 

40021.3 

40021.3 

38893.5 

38893.5 

COOLING  (kWH) 

0 

(T 

0 

0 

0! 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

135905  CFM 

FLOOR  AREA 

195670  FT* 

CFMI 

81108.5  CFM 

UA 

BTU/HR  •  "F 

BUILDING  CONST 

2  (1  FOR  LIGHT ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

730 

1630 

45  HR 

HR.  ON  HEATING 

2016  HR/YR 

SAT. 

730 

1630 

9  HR 

HR.  ON  COOLING 

1260  HRA'R 

SUN. 

730 

1630 

9  HR 

HR.  OFF  HEATING 

3360  HR/YR 

TOTAL  OCCUPY  HR. 

63  HR/WK 

HR.  OFF  COOLING 

2100  HR/YR 

TOTAL  UNOCC.  HR. 

105  HR/WK 

ANNUAL  OCCUPY  HR. 

3285  HR/YR 

ANNUAL  UNOCC.  HR. 

5475  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/VR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR,  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  2016  =  3360  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1260  =  2100  HR/YR 


HOAUHC 

55808.2  MBtu  -  40021.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

81108.5  CFM  *  5475  HR/YR 

HOAUH 

55808.2  MBtu  -  40021.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

81108.5  CFM  *  3360  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

81108.5  CFM  *  5475  HFVYR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

81108.5  CFM  *  2100  HR/YR 

HOAOHC 

55808.2  MBtu  -  15786.9  MBtu 

=  1.50E+02  Btu/CFM-HR 

81108.5  CFM  *  3285  HR/YR 

HOAOH 

55808.2  MBtu  -  15786.9  MBtu 

=  2.45E+02  Btu/CFM-HR 

81108.5  CFM  *  2016  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

81108.5  CFM  *  3285  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

81108.5  CFM  *  1260  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

ii  II 

o  p 

'Vl  -Nl 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  4530 

BLDG.  TYPE: _ SMA  BLDNG 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

135905  CFM  *  1260  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

135905  CFM  *  3285  HR/YR 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

135905  CFM  *  5475  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

135905  CFM  *  3360  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

135905  CFM  *  3285  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

r  135905  CFM  *  1260  HRA'R 

NSC 

55808.2  MBtu  -  40021.3  MBtu 

8.07E+04  Btu/ft''2 

195670  AREA 

DSC 

40021.3  MBtu  -  38893.5  MBtu 

=  5.76E+03  Btu/ft'^2 

195670  AREA 

FV 

38893.5  MBtu  -  38893.5  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

81108.5  CFM  *  224  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM ,  NY  (EMC  #1 406-006) 
CALCULATED  BY:  BG 

CHECKED  BY:  BC 


DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


19-Apr-95 

10000 

DIV  CMD/CNTRL  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUNS 

HEATING  (MBtu) 

8226.9 

3436.1 

3436.1 

2737.0 

2617.8 

COOLING  (kWH) 

8726 

3049 

3049 

3049 

3049 

HOURS  OF  OCCUPANCY  _ _□ 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1800 

60  HR 

HR.  ON  HEATING 

1920  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1200  HR/YR 

SUN, 

0 

0 

0  HR 

HR.  OFF  HEATING 

3456  HR/YR 

TOTAL  OCCUPY  HR. 

60  HR/WK 

HR.  OFF  COOLING 

2160  HR/YR 

TOTAL  UNOCC.  HR. 

108  HR/WK 

ANNUAL  OCCUPY  HR. 

3129  HRA'R 

ANNUAL  UNOCC.  HR. 

5631  HR/YR  i 

SUPPLY  AIR  FAN 

130236  CFM 

FLOOR  AREA 

80294  FT= 

CFMI 

121133  CFM 

UA 

BTU/HR  •  -F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUNS 

FORCED  VENTILATION 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  1920  =  3456  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1200  =  2160  HRA'R 


HOAUHC 

8226.9  MBtu  -  3436.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

121133  CFM  *  5631  HRA'R 

HOAUH 

8226.9  MBtu  -  3436.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

121133  CFM  *  3456  HRA'R 

COAUHC 

8726.062  kWH  -  3048.668  kWH 

=  8.32E-06  kWH/CFM-HR 

121133  CFM  *  5631  HRA'R 

COAUC 

8726.062  kWH  -  3048.668  kWH 

=  2.17E-05  kWH/CFM-HR 

121133  CFM  *  2160  HRA'R 

HOAOHC 

8226.9  MBtu  -  4790.8  MBtu 

=  9.07E+00  Btu/CFM-HR 

121133  CFM  *  3129  HRA'R 

HOAOH 

8226.9  MBtu  -  4790.8  MBtu 

=  1 .48E+01  Btu/CFM-HR 

121133  CFM  *  1920  HRA'R 

COAOHC 

8726.062  kWH  5677.394  kWH 

=  8.04E-06  kWH/CFM-HR 

121133  CFM  *  3129  HR/YR 

COAOC 

8726.062  kWH  5677.394  kWH 

=  2.10E-05  kWH/CFM-HR 

121133  CFM  *  1200  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 
CALCUUTED  BY:  BG 

CHECKED  BY:  BC 


DATE:  19-Apr-95 

BUILDING  NO.:  10000 

BLDG.  TYPE: _ DIV  CMD/CNTRL  BUILDING 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

3048.668  kWH  -  3048.668  kWH 

=  O.OOE+00  kWH/CFM-HR 

130236  CFM  *  1200  HR/YR 

ECHC 

3048.668  kWH  -  3048.668  kWH 

=  O.OOE+00  kWH/CFM-HR 

130236  CFM  *  3129  HRA'R 

NSUCHC 

8726.062  kWH  -  3048.668  kWH 

=  7.74E-06  kWH/CFM-HR 

130236  CFM  *  5631  HRA'R 

NSUCC 

8726.062  kWH  -  3048.668  kWH 

=  1.26E-05  kWH/CFM->HR 

130236  CFM  *  3456  HRA'R 

DDCCHC 

3048.668  kWH  -  3048.668  kWH 

=  O.OOE+00  kWH/CFM-HR 

130236  CFM  *  3129  HRA'R 

DDCCC 

3048.668  kWH  -  3048.668  kWH 

=  O.OOE+00  kWH/CFM-HR 

130236  CFM  *  1200  HRA'R 

NSC 

8226.9  MBtu  -  3436.1  MBtu 

=  5.97E+04  Btu/ft''2 

80294  AREA 

DSC 

3436.1  MBtu  -  2737  MBtu 

=  8.71  E+03  Btu/ft''2 

80294  AREA 

FV 

2737  MBtu  -  2617.8  MBtu 

=  6.15E+00  Btu/CFM-HR 

121133  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  ♦  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10205 

_ BLDG.  TYPE: _ DENTAL  CLINIC 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

2048.8 

1046.1 

1046.1 

965.3 

965.3 

COOLING  (kWH) 

57394^ 

23966 

23966 

21599 

21599 

EZDOE  RUN  DEFINITION: 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

10430  CFM 

FLOOR  AREA 

18546  FT* 

CFM! 

3129  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  _ ] 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1600 

45  HR 

HR.  ON  HEATING 

1440  HR/YR 

SAT. 

0 

0 

0  HR 

HR,  ON  COOLING 

900  HRA'R 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3936  HRA'R 

TOTAL  OCCUPY  HR. 

45  HRM/K 

HR.  OFF  COOLING 

2460  HRA'R 

TOTAL  UNOCC.  HR. 

123  HR/WK 

ANNUAL  OCCUPY  HR. 

2346  HR/YR 

ANNUAL  UNOCC.  HR. 

6414  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS,  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  1440  =  3936  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  900  =  2460  HR/YR 


HOAUHC 

2048.838  MBtu  -  1046.061  MBtu 

=  O.OOE+00  Btu/CFM-HR 

3129  CFM  *  6414  HR/YR 

HOAUH 

2048.838  MBtu  -  1046.061  MBtu 

=  O.OOE+00  Btu/CFM-HR 

3129  CFM  *  3936  HR/YR 

COAUHC 

57393.7  kWH  -  23965.64  kWH 

=  1.67E-03  kWH/CFM-HR 

3129  CFM  *  6414  HR/YR 

COAUC 

57393.7  kWH  -  23965.64  kWH 

=  4.34E-03  kWH/CFM-HR 

3129  CFM  *  2460  HR/YR 

HOAOHC 

2048.838  MBtu  -  1002.778  MBtu 

=  1.42E+02  Btu/CFM-HR 

3129  CFM  *  2346  HR/YR 

HOAOH 

2048.838  MBtu  -  1002.778  MBtu 

=  2.32E+02  Btu/CFM-HR 

3129  CFM  *  1440  HR/YR 

COAOHC 

57393.7  kWH  33428.06  kWH 

=  3.26E-03  kWH/CFM-HR 

3129  CFM  *  2346  HR/YR 

COAOC 

57393.7  kWH  33428.06  kWH 

=  8.51  E-03  kWH/CFM-HR 

3129  CFM  *  900  HR/YR 

DC 

DC  DEMAND 

1  /  6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  II 

p  p 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  ♦  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10205 

BLDG.  TYPE: _ DENTAL  CLINIC 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

23965.64  kWH  -  23965.64  kWH 

=  O.OOE+00  kWH/CFM-HR 

10430  CFM  *  900  HRA'R 

ECHO 

23965.64  kWH  -  23965.64  kWH 

=  O.OOE+00  kWH/CFM-HR 

10430  CFM  *  2346  HRA'R 

NSUCHC 

57393.7  kWH  -  23965.64  kWH 

=  5.00E-04  kWH/CFM-HR 

10430  CFM  *  6414  HRA'R 

NSUCC 

57393.7  kWH  -  23965.64  kWH 

=  8.14E-04  kWH/CFM-HR 

10430  CFM  *  3936  HRA'R 

DDCCHC 

23965.64  kWH  -  21599.32  kWH 

=  9.67E-05  kWH/CFM-HR 

10430  CFM  *  2346  HRA'R 

DDCCC 

23965.64  kWH  -  21599.32  kWH 

=  2.52E-04  kWH/CFM-HR 

10430  CFM  *  900  HRA'R 

NSC 

2048.838  MBtu  -  1046.061  MBtu 

=  5.41  E+04  Btu/r2 

18546  AREA 

DSC 

1046.061  MBtu  -  965.324  MBtu 

=  4.35E+03  Btu/ft'^2 

18546  AREA 

FV 

965.324  MBtu  -  965.324  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

3129  CFM  ♦  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10207 

_ BLDG.  TYPE: _ EXCHANGE  CLUB 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUNS 

HEATING  (MBtu) 

1760.6 

1177.3 

1173.4 

957.9 

872.4 

COOLING  (kWH) 

131939 

91160 

77614 

77631 

82302 i 

EZDOE  RUN  DEFINITION: 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUNS 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

17100  CFM 

FLOOR  AREA 

18199  FP 

CFMI 

5985  CFM 

UA 

BTU/HR  •  T 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

800 

2700 

95  HR 

HR.  ON  HEATING 

4256  HR/YR 

SAT. 

800 

2700 

19  HR 

HR,  ON  COOLING 

2660  HR/YR 

SUN. 

800 

2700^ 

19  HR 

HR,  OFF  HEATING 

1120  HR/YR 

TOTAL  OCCUPY  HR. 

133  HR/WK 

HR.  OFF  COOLING 

700  HR/YR 

TOTAL  UNOCC.  HR. 

35  HR/WK 

ANNUAL  OCCUPY  HR. 

6935  HR/YR 

ANNUAL  UNOCC.  HR. 

1825  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRfYR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  4256  =  1120  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  2660  =  700  HRA/R 


HOAUHC 

1760.626  MBtu  -  1177.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5985  CFM  *  1825  HR/YR 

HOAUH 

1760.626  MBtu  -  1177.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5985  CFM  *  1120  HR/YR 

COAUHC 

131938.9  kWH  -  91159.89  kWH 

=  3.73E-03  kWH/CFM-HR 

5985  CFM  *  1825  HR/YR 

COAUC 

131938.9  kWH  -  91159.89  kWH 

=  9.73E-03  kWH/CFM-HR 

5985  CFM  *  700  HR/YR 

HOAOHC 

1760.626  MBtu  -  583.3258  MBtu 

=  2.84E+01  Btu/CFM-HR 

5985  CFM  *  6935  HR/YR 

HOAOH 

1760.626  MBtu  -  583.3258  MBtu 

=  4.62E+01  Btu/CFM-HR 

5985  CFM  *  4256  HR/YR 

COAOHC 

131938.9  kWH  40779.02  kWH 

=  2.20E-03  kWH/CFM-HR 

5985  CFM  *  6935  HR/YR 

COAOC 

131938.9  kWH  40779.02  kWH 

=  5.73E-03  kWH/CFM-HR 

5985  CFM  *  2660  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10207 

_ BLDG.  TYPE: _ EXCHANGE  CLUB 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

91159.89  kWH  -  77614.48  kWH 

=  2.98E-04  kWH/CFM-HR 

17100  CFM  *  2660  HRA'R 

ECHC 

91159.89  kWH  -  77614.48  kWH 

=  1.14E-04  kWH/CFM-HR 

17100  CFM  *  6935  HRA'R 

NSUCHC 

131938.9  kWH  -  91159.89  kWH 

=  1.31E-03  kWH/CFM-HR 

17100  CFM  *  1825  HRA'R 

NSUCC 

131938.9  kWH  -  91159.89  kWH 

=  2.13E-03  kWH/CFM-HR 

17100  CFM  *  1120  HR/YR 

DDCCHC 

77614.48  kWH  -  77630.94  kWH 

=  -1.39E-07  kWH/CFM-HR 

17100  CFM  *  6935  HRA'R 

DDCCC 

77614.48  kWH  -  77630.94  kWH 

=  -3.62E-07  kWH/CFM-HR 

17100  CFM  *  2660  HRA'R 

NSC 

1760.626  MBtu  -  1177.3  MBtu 

=  3.21  E+04  Btu/ft'^Z 

18199  AREA 

DSC 

1173.445  MBtu  -  957.8528  MBtu 

=  1.18E+04  Btu/ft'^2 

18199  AREA 

FV 

957.8528  MBtu  -  872.4362  MBtu 

6.37E+01  Btu/CFM-HR 

5985  CFM  *  224  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB;  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY;  BG 

CHECKED  BY;  BC 

DATE;  19-Apr-95 

BUILDING  NO.;  10506 

_ BLDG.  TYPE; _ CLINIC  W/0  BEDS 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUNS 

HEATING  (MBtu) 

1373.3 

896.4 

896.4 

826.4 

826.4 

COOLING  (kWH) 

16887 

8247 

8247 

4216 

4216 

EZDOE  RUN  DEFINITION:  { 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 
RUNS  i 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

9300  CFM 

FLOOR  AREA 

18386  FP 

CFMI 

1953  CFM 

UA 

BTU/HR  •  T 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1600 

45  HR 

HR.  ON  HEATING 

2016  HR/YR 

SAT. 

700 

1600 

9  HR 

HR.  ON  COOLING 

1260  HRA'R 

SUN. 

700 

1600 

9  HR 

HR.  OFF  HEATING 

3360  HR/YR 

TOTAL  OCCUPY  HR. 

63  HRAVK 

HR.  OFF  COOLING 

2100  HR/YR 

TOTAL  UNOCC.  HR. 

105  HR/WK 

ANNUAL  OCCUPY  HR. 

3285  HR/YR 

ANNUAL  UNOCC.  HR. 

5475  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR,  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  2016  =  3360  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  1260  =  2100  HRA'R 


HOAUHC 

1373.334  MBtu  -  896.4166  MBtu 

=  O.OOE+00  Btu/CFM-HR 

1953  CFM  *  5475  HRA'R 

HOAUH 

1373.334  MBtu  -  896.4166  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

1953  CFM  *  3360  HRA'R 

COAUHC 

16887.43  kWH  -  8247.059  kWH 

=  8.08E-04  kWH/CFM-HR 

1953  CFM  *  5475  HRA'R 

COAUC 

16887.43  kWH  -  8247.059  kWH 

=  2.1  IE-03  kWH/CFM-HR 

1953  CFM  *  2100  HRATR 

HOAOHC 

1373.334  MBtu  -  476.9169  MBtu 

=  1.40E+02  Btu/CFM-HR 

1953  CFM  *  3285  HRA'R 

HOAOH 

1373.334  MBtu  -  476.9169  MBtu 

=  2.28E+02  Btu/CFM-HR 

1953  CFM  *  2016  HRA'R 

COAOHC 

16887.43  kWH  8640.368  kWH 

=  1.29E-03  kWH/CFM-HR 

1953  CFM  *  3285  HRA'R 

COAOC 

16887.43  kWH  8640.368  kWH 

=  3.35E-03  kWH/CFM-HR 

1953  CFM  *  1260  HRA'R 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  II 

p  p 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10506 

_ BLDG.  TYPE: _ CLINIC  W/0  BEDS 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

8247.059  kWH  -  8247.059  kWH 

=  O.OOE+00  kWH/CFM-HR 

9300  CFM  *  1260  HRA'R 

ECHO 

8247.059  kWH  -  8247.059  kWH 

=  O.OOE+00  kWH/CFM-HR 

9300  CFM  *  3285  HR/YR 

NSUCHC 

16887.43  kWH  -  8247.059  kWH 

=  1.70E-04  kWH/CFM-HR 

9300  CFM  *  5475  HR/YR 

NSUCC 

16887.43  kWH  -  8247.059  kWH 

=  2.77E-04  kWH/CFM-HR 

9300  CFM  *  3360  HRA^R 

DDCCHC 

8247.059  kWH  -  4216.2  kWH 

=  1.32E-04  kWH/CFM-HR 

9300  CFM  *  3285  HRA'R 

DDCCC 

8247.059  kWH  -  4216.2  kWH 

=  i44E-04  kWH/CFM-HR 

9300  CFM  *  1260  HRA'R 

NSC 

1373.334  MBtu  -  896.4166  MBtu 

=  2.59E+04  Btu/ft''2 

18386  AREA 

DSC 

896.4166  MBtu  -  826.3546  MBtu 

=  3.81  E+03  Btu/ft'^2 

18386  AREA 

FV 

826.3546  MBtu  -  826.3546  MBtu 

=  O.OOE+00  Btu/CFM-HR 

1953  CFM  *  224  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM ,  NY  (EMC  #1 406-006) 

CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10522A 

BLDG.  TYPE: _ ADM  &  SUPPLY.  BRK  W/O  PI 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUNS 

RUN4 

RUNS 

HEATING  (MBtu) 

1444.8 

729.2 

729.2 

643.3 

COOLING  (kWH) 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION: 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUNS 

DDC 

RUN4 

RUNS 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

2310  CFM 

FLOOR  AREA 

14710  FP 

CFMI 

2310  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  _ !□ 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1700 

SS  HR 

HR.  ON  HEATING 

1430  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

969  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2938  HR/YR 

TOTAL  OCCUPY  HR. 

SS  HR/WK 

HR.  OFF  COOLING 

1969  HR/YR 

TOTAL  UNOCC.  HR. 

113  HR/WK 

ANNUAL  OCCUPY  HR. 

2868  HR/YR 

ANNUAL  UNOCC.  HR. 

5892  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRATR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRATR 


HOUR  SAVE  (HEATING  ONL  5376  -  1430  =  3946  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  959  =  2401  HR/YR 


HOAUHC 

1444.8  MBtu  -  729.2  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2310  CFM  *  5892  HR/YR 

HOAUH 

1444.8  MBtu  -  729.2  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2310  CFM  *  3946  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  5892  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2310  CFM  *  2401  HR/YR 

HOAOHC 

1444.8  MBtu  -  715.6  MBtu 

=  1.10E+02  Btu/CFM-HR 

2310  CFM  *  2868  HR/YR 

HOAOH 

1444.8  MBtu  -  715.6  MBtu 

=  2.21  E+02  Btu/CFM-HR 

2310  CFM  *  1430  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2310  CFM  *  2868  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2310  CFM  *  959  HR/YR 

DC 

1  DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  11 

P  P 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 
CALCULATED  BY:  CSW 

CHECKED  BY:  BC 


DATE:  19-Apr-95 

BUILDING  NO.:  10522A 

BLDG.  TYPE:  ADM  &  SUPPLY.  BRK  W/0  PI 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  959  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  2868  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  5892  HR/YR 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  3946  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  2868  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2310  CFM  *  959  HRA'R 

NSC 

1444,8  MBtu  -  729.2  MBtu 

=  4.86E+04  Btu/ft''2 

14710  AREA 

DSC 

729.2  MBtu  -  643.3  MBtu 

=  5.84E+03  Btu/ft''2 

14710  AREA 

FV 

643.3  MBtu  -  0  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2310  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

building  no.:  10522B 

RmG.^PE: _ AHMit.BlIPPLY.BRKW/ODL 


ENERGY  CONSTANT  CALCULATIONS 


HEATING  (MBtu) 
COOLING  (kWH) 

SUPPLY  AIR  FAN 
FLOOR  AREA 

CFMI _  ■ 

UA _ 

BUILDING  CONST 


BASERUN 

2I66.1" 

0 


RUN1 

2166.1 

0 


RUN2 

2166.1 

0 


RUNS 

1757.2 

0 


2360  CFM _ 

29176  F~P _ 

2360  CFM  _ _ 

_ BTU/HR  •  °F 

2  (1  FOR  LIGHT ) 
(2  FOR  HEAVY) 


RUN4 

RUNS 

IEZDOE  run  DEFINITION: _ 

BASERUN 

existing  operation 

RUN1 

NIGHT  SETBACK 

RUN2 

economizer 

RUN3 

DDC 

RUN4 

FORCED  VENTILATION 

RUNS 

, - - - _ 

ffipURSOFOCCUPAjaa,,^ - 24001 - IoThR - ~HRON 

- S- - 5300  - 23TS^_HE^ 

^ - — - ^ ^  aTiHR  hr.  OF 

^ - total  OCCUPTH^IIZjlOiMI-tMF 

- - TOTAL  UNOCC.  HR.  '  _  0  HR/WK  _ 

- - ~  annual  occupy  hr.  8760  HRATR — 

ANNUAL  UNOCC.  HR.  I  — 0  HR/YR — 

PRESENT  HR  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING 
PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY 
PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY 

HOUR  SAVE  (HEATING  ONL  5376  -  4368  = 

HOUR  SAVE  (COOLING  ONL  3360  -  2928 

I  HOAUnq  2166.1  MBtu  -  2166.1  MBtu  Zj  ^ 

2360  CFM  * _ 0  mr/R - 

- hoauh  2166.1  MBtu  -  2166.1  MBtu - 

2360  CFM  * _ 1008  HR/YR - - 

COAUHC _ 0  kWH_: - 9  — 

2360  CFM  * _ 0  HR^ - - 

r.OAUC  0  kWH  - _ Q  - 

^  CFM  ♦  ^32:11^^1 - 

-  HOAOHC  2166.1  MBtu  - _ ° 

2360  CFM  *  8760  HR/YR - 

- anATiH  2166.1  MBtu  - _ ° 

2360  CFM  * _  4368  HRA^Ft - - 

pn^nwc  0  kWH  _ ^  - 

r.FM  * - mo^mKZ - - 

COAOQ  0  kWH  0  - 

- - ; - -——--YJnrsJD 


^NNUOlMiNG&COpUNGMy^^ 

HR.  ON  HEATING _ 4368  HRA;g_ 

HR.  ON  COOLING  2928  HRT/R 

HR  OFF  HEATING _ 9 

HR.  OFF  COOLING  I  0  HRA'R 


2166.1  MBtu  - 

2166.1  MBtu 

2360  CFM  * 

0  HRA'R 

2166.1  MBtu  - 

2166.1  MBtu 

2360  CFM  * 

1008  HRA'R 

:  0  kWH  - 

0  kWH 

2360  CFM  * 

0  HRA'R 

i  0  kWH  - 

0  kWH 

2360  CFM  * 

432  HRA'R 

:  2166.1  MBtu  - 

0  MBtu 

2360  CFM  * 

8760  HRA'R 

H  2166.1  MBtu  - 

0  MBtu 

2360  CFM  * 

4368  HRA'R 

-  0  kWH 

0  kWH 

2360  CFM  * 

8760  HRATR 

C  0  kWH 

0  kWH 

2360  CFM  * 

2928  HRATR 

C  1  /  6  (10  MINUTES  PER  HOUR) 

D  1  /  6  (10  MINUTES  PER  HOUR) 

8760  HRA'R 
5376  HRA'R 
3360  HRATR 

1008  HRATR 
432  HRA'R 

O.OOE+00  Btu/CFM-HR 

O.OOE+00  Btu/CFM-HR 

O.OOE+00  kWH/CFM-HR~ 

O.OOE+00  kWH/CFM-HR 

O.OOE+00  Btu/CFM-HR 

O.OOE+00  Btu/CFM-HR 

O.OOE+00  kWH/CFM-HR 

O.OOE+00  kWH/CFM-HR 


EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


ECC 

^  _  0  kWH  -  0  kWH 

5=  0  nnP4-nn  L-\A/Lj/r‘crii;i  i_ir-» 

-  2360  CFM  *  2928  HR/YR 

u.uucT"UU  KWH/UrM-HR 

ECHC 

NSUCHC 

- 0  kWH  -  0  kWH 

=  0,00E+00  kWH/CFM-HR 

2360  CFM  *  8760  HRA'R 

Nsurr 

u  KWH  -  0  kWH 

2360  CFM  *  0  HRA'R 

=  O.OOE+00  kWH/CFM-HR 

U  KWH  -  0  kWH 

2360  CFM  *  1008  HRA'R 

=  O.OOE+00  kWH/CFM-HR 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2360  CFM  *  8760  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

O.OOE+00  kWH/CFM-HR 

2360  CFM  *  2928  HRA'R 

NSC 

2166.1  MBtu  -  2166.1  MBtu 

O.OOE+00  Btu/ft''2 

29176  AREA 

L/O  O 

FV 

Zlbb.l  MBtu  -  1757.2  MBtu 

29176  AREA 

=  1.40E+04  Btu/fl''2 

1  V 

1  l\  A 

1 107 .2.  MBtu  -  0  MBtu 

2360  CFM  *  0  HRA'R 

=  O.OOE+00  Btu/CFM-HR 

CHWR 

(U.yi5  kW  X  0.012  Eft.  X  436  HRS  X  2  Degrees  of  Reset)  - - - - 

- — - - - - - -  =  9  R  kWwrrnM 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM ,  NY  (EMC  #1 406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10550 

_ BLDG.  TYPE: _ EN  PER  DIN 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

4571.8 

3110.5 

3110.5 

2582.6 

2582.6 

COOLING  (kWH) 

0 

0 

0 

o| 

0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

29710  CFM 

FLOOR  AREA 

15560  FP 

CFMI 

17502.75  CFM 

UA 

BTU/HR  •  -F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  i 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

400 

2400 

100  HR 

HR.  ON  HEATING 

4480  HR/YR 

SAT. 

400 

2400 

20  HR 

HR.  ON  COOLING 

2800  HR/YR 

SUN. 

400 

2400 

20  HR 

HR.  OFF  HEATING 

896  HR/YR 

TOTAL  OCCUPY  HR. 

140  HR/WK 

HR.  OFF  COOLING 

560  HRA'R 

TOTAL  UNOCC.  HR. 

28  HR/WK 

ANNUAL  OCCUPY  HR. 

7300  HRA^R 

ANNUAL  UNOCC.  HRT^ 

1460  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  4480  =  896  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  2800  =  560  HRA'R 


HOAUHC 

4571.76  MBtu  -  3110.539  MBtu 

=  O.OOE+00  Btu/CFM-HR 

17502.75  CFM  *  1460  HR/YR 

HOAUH 

4571.76  MBtu  -  3110.539  MBtu 

=  O.OOE+00  Btu/CFM-HR 

17502.75  CFM  *  896  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

17502.75  CFM  *  1460  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

17502.75  CFM  *  560  HRA'R 

HOAOHC 

4571.76  MBtu  -  1461.221  MBtu 

=  2.43E+01  Btu/CFM-HR 

17502.75  CFM  *  7300  HRA/R 

HOAOH 

4571.76  MBtu  -  1461.221  MBtu 

=  3.97E+01  Btu/CFM-HR 

17502.75  CFM  *  4480  HRA'R 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

17502.75  CFM  *  7300  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

17502.75  CFM  *  2800  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10550 

_ BLDG.  TYPE: _ EN  PER  DIN 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  2800  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  7300  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  1460  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  896  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  7300  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

29710  CFM  *  2800  HR/YR 

NSC 

4571.76  MBtu  -  3110.539  MBtu 

9.39E+04  Btu/fl''2 

15560  AREA 

DSC 

3110.539  MBtu  -  2582.611  MBtu 

=  3.39E+04  Btu/ft^2 

15560  AREA 

FV 

2582.611  MBtu  -  2582.611  MBtu 

=  O.OOE+00  Btu/CFM-HR 

17502.75  CFM  *  224  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10630 

_  BLDG.  TYPE: _ BN  HQ  BLDG 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

1429.0 

651.2 

651.2 

590.9 

2582.6 

COOLING  (kWH) 

0 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUNS 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

1440  CFM 

FLOOR  AREA 

12452  FP 

CFMI 

1440  CFM 

UA 

BTU/HR  •  "F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1700 

55  HR 

HR.  ON  HEATING 

1760  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1100  HRA'R 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3616  HRIYR 

TOTAL  OCCUPY  HR. 

55  HR/WK 

HR.  OFF  COOLING 

2260  HR/YR 

TOTAL  UNOCC.  HR. 

113  HR/Wk 

ANNUAL  OCCUPY  HR. 

2868  HRA'R 

ANNUAL  UNOCC.  HR. 

5892  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1760  =  3616  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1100  =  2260  HR/YR 


HOAUHC 

1429  MBtu  - 

651.2  MBtu 

O.OOE+00  Btu/CFM-HR 

1440  CFM  * 

5892  HRA^R 

HOAUH 

1429  MBtu  - 

651.2  MBtu 

O.OOE+OO  Btu/CFM-HR 

1440  CFM  * 

3616  HRA^R 

COAUHC 

0  kWH  - 

0  kWH 

— 

O.OOE+00  kWH/CFM-HR 

1440  CFM  * 

5892  HRA'R 

COAUC 

0  kWH  - 

0  kWH 

= 

O.OOE+OO  kWH/CFM-HR 

1440  CFM  * 

2260  HRA'R 

HOAOHC 

1429  MBtu  - 

777.8  MBtu 

= 

1.58E+02  Btu/CFM-HR 

1440  CFM  * 

2868  HRA'R 

HOAOH 

1429  MBtu  - 

777.8  MBtu 

sr 

2.57E+02  Btu/CFM-HR 

1440  CFM  * 

1760  HRA^R 

COAOHC 

0  kWH 

0  kWH 

O.OOE+OO  kWH/CFM-HR 

1440  CFM  * 

2868  HR/YR 

COAOO 

0  kWH 

0  kWH 

= 

O.OOE+OO  kWH/CFM-HR 

1440  CFM  * 

1100  HRA'R 

DC 

1/6  (10  MINUTES  PER  HOUR) 

= 

0.17 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

= 

0.17 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10630 

BLDG.  TYPE: _ BN  HQ  BLDG 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

1440  CFM  *  1100  HRA'R 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1440  CFM  *  2868  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1440  CFM  *  5892  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1440  CFM  *  3616  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1440  CFM  *  2868  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1440  CFM  •  1100  HRA'R 

NSC 

1429  MBtu  -  651.2  MBtu 

=  6.25E+04  Btu/ft''2 

12452  AREA 

DSC 

651.2  MBtu  -  590.9  MBtu 

=  4.84E+03  Btu/ft''2 

12452  AREA 

FV 

590.9  MBtu  -  2582.611  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

1440  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HR/YR 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  BG 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10670 

_ BLDG.  TYPE: _ VEH  MNT  SHOP 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

5907.6 

5504.7"' 

5504.7 

5401.8 

5401.8 

COOLING  (kWH) 

0 

o' 

0 

0 

0 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1900 

60  HR 

HR.  ON  HEATING 

2688  HRA'R 

SAT. 

700 

1900 

12  HR 

HR.  ON  COOLING 

1680  HR/YR 

SUN. 

700 

1900 

12  HR 

HR.  OFF  HEATING 

2688  HR/YR 

TOTAL  OCCUPY  HR. 

84  HR/WK 

HR.  OFF  COOLING 

1680  HRA'R 

TOTAL  UNOCC.  HR. 

84  HR/WK 

ANNUAL  OCCUPY  HR. 

4380  HR/YR 

ANNUAL  UNOCC.  HR. 

4380  HR/YR 

SUPPLY  AIR  FAN 

129865  CFM 

FLOOR  AREA 

43519  Fr 

CFMI 

129865  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT ) 

(2  FOR  HEAVY) 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  2688  =  2688  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  1680  =  1680  HRA'R 


HOAUHC 

5907.612  MBtu  -  5504.704  MBtu 

=  O.OOE+00  Btu/CFM-HR 

129865  CFM  *  4380  HR/YR 

HOAUH 

5907.612  MBtu  -  5504.704  MBtu 

=  O.OOE+00  Btu/CFM-HR 

129865  CFM  *  2688  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

129865  CFM  *  4380  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

129865  CFM  *  1680  HR/YR 

HOAOHC 

5907.612  MBtu  -  402.9081  MBtu 

=  9.68E+00  Btu/CFM-HR 

129865  CFM  *  4380  HR/YR 

HOAOH 

5907.612  MBtu  -  402.9081  MBtu 

=  1.58E+01  Btu/CFM-HR 

129865  CFM  *  2688  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

129865  CFM  *  4380  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

129865  CFM  *  1680  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 
CALCULATED  BY:  BG 

CHECKED  BY;  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10670 

BLDG.  TYPE: _ VEH  MNT  SHOP 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

129865  CFM  *  1680  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

129865  CFM  *  4380  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

129865  CFM  *  4380  HR/YR 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

129865  CFM  *  2688  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  0,00E+00  kWH/CFM-HR 

129865  CFM  *  4380  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

129865  CFM  *  1680  HRA'R 

NSC 

5907.612  MBtu  -  5504.704  MBtu 

=  9.26E+03  Btu/ft''2 

43519  AREA 

DSC 

5504.704  MBtu  -  5401.799  MBtu 

=  2.36E+03  Btu/ft'^2 

n  43519  AREA 

FV 

5401.799  MBtu  -  5401.799  MBtu 

O.OOE+OO  Btu/CFM-HR 

129865  CFM  *  224  HRA^R 

CHWR 

(0.915  kWX  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10715A 

_ BLDG.  TYPE: _ POST  SAFETY/LEA 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

2145.3 

2145.3 

2145.3 

2085.2 

2085.2 

COOLING  (kWH) 

1280 

1280 

1262 

350 

0 

EZDOE  RUN  DEFINITION:  ”1 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

17240  CFM 

FLOOR  AREA 

14790  FP 

CFMI 

5720  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

2400 

120  HR 

HR.  ON  HEATING 

4368  HR/YR 

SAT. 

0 

2400 

24  HR 

HR.  ON  COOLING 

2928  HR/YR 

SUN. 

0 

2400 

24  HR 

HR.  OFF  HEATING 

0  HR/YR 

TOTAL  OCCUPY  HR. 

168  HR/WK 

HR.  OFF  COOLING 

0  HR/YR 

TOTAL  UNOCC.  HR. 

0  HR/WK 

ANNUAL  OCCUPY  HR. 

8760  HRA'R 

ANNUAL  UNOCC.  HR. 

0  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  4368  =  1008  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  2928  =  432  HR/YR 


HOAUHC 

2145.3  MBtu  -  2145.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5720  CFM  *  0  HR/YR 

HOAUH 

2145.3  MBtu  -  2145.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5720  CFM  *  1008  HR/YR 

COAUHC 

1280.443  kWH  -  1280.443  kWH 

=  O.OOE+00  kWH/CFM-HR 

5720  CFM  *  0  HR/YR 

COAUC 

1280.443  kWH  -  1280.443  kWH 

=  O.OOE+00  kWH/CFM-HR 

5720  CFM  *  432  HR/YR 

HOAOHC 

2145.3  MBtu  -  0  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5720  CFM  *  8760  HR/YR 

HOAOH 

2145.3  MBtu  -  0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

5720  CFM  *  4368  HR/YR 

COAOHC 

1280.443  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

5720  CFM  *  8760  HR/YR 

COAOC 

1280.443  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

5720  CFM  *  2928  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 
CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10715A 

BLDG.  TYPE: _ POST  SAFETY/LEA 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

1280.443  kWH  -  1261.928  kWH 

=  3.67E-07  kWH/CFM-HR 

17240  CFM  *  2928  HRA'R 

ECHC 

1280.443  kWH  -  1261.928  kWH 

=  1.23E-07  kWH/CFM-HR 

17240  CFM  *  8760  HRA'R 

NSUCHC 

1280.443  kWH  -  1280.443  kWH 

=  O.OOE+OO  kWH/CFM-HR 

17240  CFM  *  0  HRA'R 

NSUCC 

1280.443  kWH  -  1280.443  kWH 

=  O.OOE+OO  kWH/CFM-HR 

17240  CFM  *  1008  HRA'R 

DDCCHC 

1261.928  kWH  -  349.7014  kWH 

=  6.04E-06  kWH/CFM-HR 

17240  CFM  *  8760  HRA'R 

DDCCC 

1261.928  kWH  -  349.7014  kWH 

=  1.81E-05  kWH/CFM-HR 

17240  CFM  *  2928  HR/YR 

NSC 

2145.3  MBtu  -  2145.3  MBtu 

=  O.OOE+OO  Btu/ft^2 

14790  AREA 

DSC 

2145.3  MBtu  -  2085.2  MBtu 

=  4.06E+03  Btu/ft^2 

*  14790  AREA 

FV 

2085.2  MBtu  -  2085.2  MBtu 

O.OOE+OO  Btu/CFM-HR 

5720  CFM  *  0  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWHyrON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC  JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10715B 

_ BLDG.  TYPE: _ POST  SAFETY/LEA 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

540.5 

280.8 

280.8 

266.6 

215.3 

COOLING  (kWH) 

0 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

9040  CFM 

FLOOR  AREA 

12020  FP 

CFMl 

1000  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1700 

55  HR 

HR.  ON  HEATING 

1430  HR/YR 

SAT, 

0 

0 

0  HR  ^ 

HR.  ON  COOLING 

959  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2938  HR/YR 

TOTAL  OCCUPY  HR. 

55  HR/WK 

HR.  OFF  COOLING 

1969  HR/YR 

TOTAL  UNOCC.  HR. 

113  HR/WK 

ANNUAL  OCCUPY  HR. 

2868  HR/YR 

ANNUAL  UNOCC.  HR. 

5892  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1430  =  3946  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  959  =  2401  HR/YR 


HOAUHC 

540.5  MBtu  -  280.8  MBtu 

=  O.OOE+00  Btu/CFM-HR 

1000  CFM  *  5892  HR/YR 

HOAUH 

540.5  MBtu  -  280.8  MBtu 

=  O.OOE+00  Btu/CFM-HR 

1000  CFM  *  3946  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1000  CFM  *  5892  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1000  CFM  *  2401  HR/YR 

HOAOHC 

540.5  MBtu  -  259.7  MBtu 

=  9.79E+01  Btu/CFM-HR 

1000  CFM  *  2868  HR/YR 

HOAOH 

540.5  MBtu  -  259.7  MBtu 

=  1.96E+02  Btu/CFM-HR 

1000  CFM  *  1430  HFVYR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1000  CFM  *  2868  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

1000  CFM  *  959  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC  JOB;  FT.  DRUM,  NY  (EMC  #1406-006) 


DENVER  •  ATLANTA  •  GERMANY  CALCULATED  BY;  CSW 

CHECKED  BY;  BC 

DATE;  19-Apr-95 

BUILDING  NO.;  10715B 

_ BLDG.  TYPE; _ POST  SAFETY/LEA 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  959  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  2868  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  5892  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  3946  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  2868  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

9040  CFM  *  959  HR/YR 

NSC 

540.5  MBtu  -  280.8  MBtu 

=  2.16E+04  Btu/ft'^2 

12020  AREA 

DSC 

280.8  MBtu  -  266.6  MBtu 

1.18E+03  Btu/ft'^2 

12020  AREA 

FV 

266.6  MBtu  -  215.3  MBtu 

=  3.21  E+02  Btu/CFM-HR 

1000  CFM  ^  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRIYR  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 
CALCULATED  BY:  BG 

CHECKED  BY:  BC 


DATE:  19-Apr-95 

BUILDING  NO.:  10730 

BLDG.  TYPE: _ CLP  SALES/RETAIUFOOD 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

6135.9 

3835.6 

3835.6 

3053.7 

2887.5 

COOLING  (kWH) 

95698 

66920 

62014 

43662 

65204 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

59604  CFM 

FLOOR  AREA 

167600  FP 

CFMI 

7994.53  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

1  HOURS  OF  OCCUPANCY  ! 

[ANNUAL  HEATING  &  COOLING  HOURS 

M’F 

1000 

2000 

50  HR 

HR.  ON  HEATING 

2240  HR/YR 

SAT. 

1000 

2000 

10  HR 

HR.  ON  COOLING 

1400  HRA^R 

SUN. 

1000 

2000 

10  HR 

HR.  OFF  HEATING 

3136  HR/YR 

TOTAL  OCCUPY  HR. 

70  HR/WK 

HR.  OFF  COOLING 

1960  HRA^R 

TOTAL  UNOCC.  HR. 

98  HR/WK 

ANNUAL  OCCUPY  HR. 

3650  HRA^R 

ANNUAL  UNOCC.  HR. 

5110  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  2240  =  3136  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1400  =  1960  HR/YR 


HOAUHC 

6135.91  MBtu  -  3835.565  MBtu 

=  O.OOE+00  Btu/CFM-HR 

7994.53  CFM  *  5110  HFR/YR 

HOAUH 

6135.91  MBtu  -  3835.565  MBtu 

=  O.OOE+00  Btu/CFM-HR 

7994.53  CFM  *  3136  HR/YR 

COAUHC 

95698.28  kWH  -  66920.03  kWH 

=  7.04E-04  kWH/CFM-HR 

7994.53  CFM  *  5110  HR/YR 

COAUC 

95698.28  kWH  -  66920.03  kWH 

=  1.84E-03  kWH/CFM-HR 

7994.53  CFM  *  1960  HR/YR 

HOAOHC 

6135.91  MBtu  -  2300.345  MBtu 

=  1.31E+02  Btu/CFM-HR 

7994.53  CFM  *  3650  HRA'R 

HOAOH 

6135.91  MBtu  -  2300.345  MBtu 

=  2.14E+02  Btu/CFM-HR 

7994.53  CFM  *  2240  HRA/R 

COAOHC 

95698.28  kWH  28778.24  kWH 

=  2.29E-03  kWH/CFM-HR 

7994.53  CFM  *  3650  HR/YR 

COAOq 

95698.28  kWH  28778.24  kWH 

=  5.98E-03  kWH/CFM-HR 

7994.53  CFM  *  1400  HRA/R 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

BG 

CHECKED  BY: 

BC 

DATE: 

19-Apr-95 

BUILDING  NO.: 

10730 

BLDG.  TYPE: 

CLO  SALES/RETAIL/FOOD 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

66920.03  kWH  -  62014.12  kWH 

=  5.88E-05  kWH/CFM-HR 

59604  CFM  *  1400  HRA'R 

ECHO 

66920.03  kWH  -  62014.12  kWH 

=  2.26E-05  kWH/CFM-HR 

59604  CFM  *  3650  HRA'R 

NSUCHC 

95698.28  kWH  -  66920.03  kWH 

=  9.45E-05  kWH/CFM-HR 

59604  CFM  *  5110  HRA'R 

NSUCC 

95698.28  kWH  -  66920.03  kWH 

=  1.54E-04  kWH/CFM-HR 

59604  CFM  *  3136  HRA'R 

DDCCHC 

62014.12  kWH  -  43661.56  kWH 

=  8.44E-05  kWH/CFM-HR 

59604  CFM  *  3650  HRA'R 

DDCCC 

620'l4.12  kWH  -  43661.56  kWH 

=  2.20E-04  kWH/CFM-HR 

59604  CFM  *  1400  HRA'R 

NSC 

6135.91  MBtu  -  3835.565  MBtu 

=  1.37E+04  Btu/ft'^2 

167600  AREA 

DSC 

3835.565  MBtu  -  3053.733  MBtu 

=  4.66E+03  Btu/ft^2 

167600  AREA 

FV 

3053.733  MBtu  -  2887.493  MBtu 

9.28E+01  Btu/CFM-HR 

7994.53  CFM  *  224  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HR/YR  *  0.01 

=  7.4  HRA^R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 


CALCULATED  BY; 
CHECKED  BY: 
DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


BG 

BC 

19-Apr-95 

10745 

CHILD  SUPPORT  CENTER 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

3182.7 

1861.1 

1861.1 

1517.1 

1636.9 

COOLING  (kWH) 

0 

0 

0 

0 

0 

SUPPLY  AIR  FAN  1 0563  CFM 

EZDOE  RUN  DEFINITION: 

FLOOR  AREA  13500  FP 

BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

EXISTING  OPERATION 

NIGHT  SETBACK 
ECONOMIZER 

DDC 

FORCED  VENTILATION 

CFMI  10563  CFM 

UA  BTU/HR-T 

BUILDING  CONST  2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1900 

60  HR 

HR.  ON  HEATING 

1920  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1200  HRA'R 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

3456  HR/YR 

TOTAL  OCCUPY  HR. 

60  HRA/VK 

HR.  OFF  COOLING 

2160  HRA'R 

TOTAL  UNOCC.  HR. 

108  HRM/k 

ANNUAL  OCCUPY  HR. 

3129  HR/YR 

ANNUAL  UNOCC.  HR. 

5631  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1920  =  3456  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1200  ==  2160  HR/YR 


HOAUHC 

3182.7  MBtu  -  1861.095  MBtu 

=  O.OOE+00  Btu/CFM-HR 

10563  CFM  *  5631  HR/YR 

HOAUH 

3182.7  MBtu  -  1861.095  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

10563  CFM  *  3456  HR/YR 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10563  CFM  *  5631  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10563  CFM  *  2160  HR/YR 

HOAOHC 

3182.7  MBtu  -  1321.605  MBtu 

=  5.63E+01  Btu/CFM-HR 

10563  CFM  *  3129  HR/YR 

HOAOH 

3182.7  MBtu  -  1321.605  MBtu 

=  9.18E+01  Btu/CFM-HR 

10563  CFM  *  1920  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10563  CFM  *  3129  HR/YR 

COAod 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10563  CFM  *  1200  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

BG 

CHECKED  BY: 

BC 

DATE: 

19-Apr-95 

BUILDING  NO.: 

10745 

BLDG.  TYPE: 

CHILD  SUPPORT  CENTER 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

10563  CFM  *  1200  HRA'R 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

10563  CFM  *  3129  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

10563  CFM  *  5631  HRA^R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

10563  CFM  *  3456  HRA^R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

10563  CFM  *  3129  HR/YR 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

10563  CFM  *  1200  HRY/R 

NSC 

3182.7  MBtu  -  1861.095  MBtu 

=  9.79E+04  Btu/ft''2 

13500  AREA 

DSC 

1861.095  MBtu  -  1517.129  MBtu 

=  2.55E+04  Btu/ft''2 

13500  AREA 

FV 

1517.129  MBtu  -  1636.91  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

10563  CFM  *  160  HR/YR 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HR/YR  *  0.01 

=  7.4  HR/YR 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

CALCULATED  BY;  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10785A 

BLDG.  TYPE: _ CHAPEL\CHILD  CARE\REL  E 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUNS 

RUN4 

RUN5 

HEATING  (MBtu) 

2051.0 

1820.2 

1820.2 

1417.6 

1417.6 

COOLING  (kWH) 

0 

0 

0 

0 

0 

1  HOURS  OF  OCCUPANCY 

lANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1800 

60  HR 

HR.  ON  HEATING 

1560  HRA'R 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1046  HRA^R 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2808  HRA'R 

TOTAL  OCCUPY  HR. 

60  HRAA/K 

HR.  OFF  COOLING 

1882  HRA'R 

TOTAL  UNOCC.  HR. 

108  HR/WK 

ANNUAL  OCCUPY  HR. 

3129  HRA^R  H 

ANNUAL  UNOCC.  HR. 

5631  HRA^R 

SUPPLY  AIR  FAN 

18800  CFM 

FLOOR  AREA 

40519  FT* 

CFMI 

5050  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  1560  =  3816  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  1046  =  2314  HRA'R 


HOAUHC 

2051  MBtu  -  1820.2  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5050  CFM  *  5631  HRA'R 

HOAUH 

2051  MBtu  -  1820.2  MBtu 

=  O.OOE+00  Btu/CFM-HR 

5050  CFM  *  3816  HRA'R 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

5050  CFM  *  5631  HRA'R 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM>HR 

5050  CFM  *  2314  HRA7R 

HOAOHC 

2051  MBtu  -  230.8  MBtu 

=  1.15E+02  Btu/CFM-HR 

5050  CFM  *  3129  HRA'R 

HOAOH 

2051  MBtu  -  230.8  MBtu 

=  2.31  E+02  Btu/CFM-HR 

5050  CFM  *  1560  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

5050  CFM  *  3129  HR/YR 

COAod 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

5050  CFM  *  1046  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  11 

P  p 

M  C  ENGINEERS,  INC 

JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

CSW 

CHECKED  BY: 

BC 

DATE: 

19-Apr-95 

BUILDING  NO.: 

10785A 

BLDG.  TYPE: 

CHAPEL\CHILD  CARE\REL  E 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

18800  CFM  *  1046  HRA'R 

ECHO 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

18800  CFM  *  3129  HRA^R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

18800  CFM  *  5631  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

18800  CFM  *  3816  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

18800  CFM  *  3129  HR/YR 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

18800  CFM  *  1046  HRA^R 

NSC 

2051  MBtu  -  1820.2  MBtu 

=  5.70E+03  Btu/r2 

40519  AREA 

DSC 

1820.2  MBtu  -  1417.6  MBtu 

=  9.94E+03  Btu/ft'^2 

40519  AREA 

FV 

1417.6  MBtu  -  1417.6  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

5050  CFM  *  160  HRA'R 

CHWR 

(0.915  kWX  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 
CALCULATED  BY:  CSW 

CHECKED  BY:  BC 


DATE: 

BUILDING  NO.: 
BLDG.  TYPE: 


19-Apr-95 

10785B 

CHAPELXCHILD  CARE\REL  E 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUNS 

HEATING  (MBtu) 

876.7 

116.3 

116,3 

95.1 

85.7 

COOLING  (kWH) 

0 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUNS 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

4100  CFM 

FLOOR  AREA 

3024  Fr 

CFMl 

2000  CFM 

UA 

BTU/HR  •  T 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

0 

0  HR 

HR.  ON  HEATING 

156  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

105  HRA'R 

SUN. 

800 

1400 

6  HR 

HR.  OFF  HEATING 

4212  HRA'R 

TOTAL  OCCUPY  HR. 

6  HR/WK 

HR.  OFF  COOLING 

2823  HR/YR 

TOTAL  UNOCC.  HR. 

162  HR/WK 

ANNUAL  OCCUPY  HR. 

313  HRA'R 

ANNUAL  UNOCC.  HR. 

8447  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HIVYR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  156  =  5220  HRA'R 

HOUR  SAVE  (COOLING  ONL  3360  -  105  =  3255  HRA'R 


HOAUHC 

876.7  MBtu  -  116.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2000  CFM  *  8447  HRA'R 

HOAUH 

876.7  MBtu  -  116.3  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2000  CFM  *  5220  HRA'R 

COAUHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2000  CFM  *  8447  HRA'R 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2000  CFM  *  3255  HRA'R 

HOAOHC 

876.7  MBtu  -  760.4  MBtu 

=  1.86E+02  Btu/CFM-HR 

2000  CFM  *  313  HRA'R 

HOAOH 

876.7  MBtu  -  760.4  MBtu 

=  3.73E+02  Btu/CFM-HR 

2000  CFM  *  156  HRA'R 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2000  CFM  * _ 313  HRA'R 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2000  CFM  *  105  HRA'R 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

JOB:  FT.  DRUM.  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

CSW 

CHECKED  BY: 

BC 

DATE: 

19-Apr-95 

BUILDING  NO.: 

10785B 

BLDG.  TYPE: 

CHAPEL\CHILD  CARE\REL  E 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4100  CFM  *  105  HRA^R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

4100  CFM  *  313  HRA^R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

4100  CFM  *  8447  HRATR 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

4100  CFM  *  5220  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

4100  CFM  *  313  HRA^R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

4100  CFM  *  105  HRA^R 

NSC 

876.7  MBtu  -  116.3  MBtu 

=  2.51  E+05  Btu/ft^2 

3024  AREA 

DSC 

116.3  MBtu  -  95.1  MBtu 

=  7.01  E+03  Btu/ft^2 

3024  AREA 

FV 

95.1  MBtu  -  85.7  MBtu 

=  1.47E+02  Btu/CFM-HR 

2000  CFM  *  32  HRA^R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA^R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  10785C 

BLDG.  TYPE: _ CHAPEL\CHILD  CARE\REL  E 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

679.9 

447.6 

447.6 

358.8 

351.3 

COOLING  (kWH) 

0 

0 

0 

0 

0 

EZDOE  RUN  DEFINITION;  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

2900  CFM 

FLOOR  AREA 

7048  FP 

CFMI 

900  CFM 

UA 

BTU/HR  •  “F 

BUILDING  CONST 

2  (1  FOR  LIGHT  ) 

(2  FOR  HEAVY) 

HOURS  OF  OCCUPANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

600 

1700 

55  HR 

HR.  ON  HEATING 

1430  HR/YR 

SAT. 

0 

0 

0  HR 

HR,  ON  COOLING 

959  HFVYR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2938  HRA'R 

TOTAL  OCCUPY  HR. 

55  HR/WK 

HR.  OFF  COOLING 

1969  HR/YR 

TOTAL  UNOCC.  HR. 

113  HR/WK 

ANNUAL  OCCUPY  HR. 

2868  HR/YR 

ANNUAL  UNOCC.  HR. 

5892  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRATR 

PRESENT  HR.  OF  OPEFIATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  1430  =  3946  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  959  =  2401  HR/YR 


HOAUHC 

679.9  MBtu  -  447.6  MBtu 

=  4.38E+01  Btu/CFM-HR 

900  CFM  *  5892  HR/YR 

HOAUH 

679.9  MBtu  -  447.6  MBtu 

=  6.54E+01  Btu/CFM-HR 

900  CFM  *  3946  HR/YR 

COAUHC 

0  KWH  -  0  KWH 

=  O.OOE+00  kWH/CFM-HR 

900  CFM  *  5892  HR/YR 

COAUC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

900  CFM  *  2401  HR/YR 

HOAOHC 

679.9  MBtu  -  232.3  MBtu 

=  1 .73E+02  Btu/CFM-HR 

900  CFM  *  2868  HR/YR 

HOAOH 

679.9  MBtu  -  232.3  MBtu 

=  3.48E+02  Btu/CFM-HR 

900  CFM  *  1430  HR/YR 

COAOHC 

0  kWH  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

900  CFM  *  2868  HR/YR 

COAOC 

0  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

900  CFM  *  959  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

CSW 

CHECKED  BY: 

BC 

DATE: 

19-Apr**95 

BUILDING  NO.: 

10785C 

BLDG.  TYPE: 

CHAPEL\CHlLD  CARE\REL  E 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

0  kWH  -  0  kWH 

=  O.OOE+00  kWH/CFM-HR 

2900  CFM  •  959  HRA'R 

ECHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2900  CFM  *  2868  HRA'R 

NSUCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2900  CFM  *  5892  HRA'R 

NSUCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2900  CFM  *  3946  HRA'R 

DDCCHC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2900  CFM  *  2868  HRA'R 

DDCCC 

0  kWH  -  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2900  CFM  *  959  HRA'R 

NSC 

679.9  MBtu  -  447.6  MBtu 

=  3.30E+04  Btu/ft'‘2 

7048  AREA 

DSC 

447.6  MBtu  -  358.8  MBtu 

1.26E+04  Btu/ft''2 

7048  AREA 

FV 

358.8  MBtu  -  351.27  MBtu 

=  5.23E+01  Btu/CFM-HR 

900  CFM  *  160  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1 406-006) 

CALCULATED  BY;  CSW 

CHECKED  BY;  BC 

DATE;  19-Apr-95 

BUILDING  NO.:  11050A 

BLDG.  TYPE:  CLINIC  W/0  BEDS/SUPPLY/IN 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

5589.3 

2746.9 

2746.9 

2454.7 

2033.3 

COOLING  (kWH) 

130152 

87137 

87137 

r  85702 

85702 

HOURS  OF  OCCU 

FANCY 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

700 

1900 

60  HR 

HR.  ON  HEATING 

1560  HR/YR 

SAT. 

0 

0 

0  HR 

HR.  ON  COOLING 

1046  HR/YR 

SUN. 

0 

0 

0  HR 

HR.  OFF  HEATING 

2808  HR/YR 

TOTAL  OCCUPY  HR. 

60  HR/WK 

PHR.  OFF  COOLING 

1882  HR/YR 

TOTAL  UNOCC.  HR. 

108  HR/WK 

ANNUAL  OCCUPY  HR. 

3129  HRA'R 

ANNUAL  UNOCC.  HR. 

5631  HR/YR 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

SUPPLY  AIR  FAN 

52876  CFM 

FLOOR  AREA 

58017  FP 

CFMI 

13545  CFM 

UA 

BTU/HR  •  T 

BUILDING  CONST 

2  (1  FOR  LIGHT) 

(2  FOR  HEAVY) 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRA'R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HRA'R 


HOUR  SAVE  (HEATING  ONL  5376  -  1560  =  3816  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  1046  =  2314  HRA'R 


HOAUHC 

5589.282  MBtu  -  2746.895  MBtu 

=  O.OOE+00  Btu/CFM-HR 

13545  CFM  *  5631  HR/YR 

HOAUH 

5589.282  MBtu  -  2746.895  MBtu 

=  O.OOE+00  Btu/CFM-HR 

13545  CFM  *  3816  HR/YR 

COAUHC 

130152  kWH  -  87137  kWH 

=  5.64E-04  kWH/CFM-HR 

13545  CFM  *  5631  HR/YR 

COAUC 

130152  kWH  -  87137  kWH 

=  1.37E-03  kWH/CFM-HR 

13545  CFM  *  2314  HR/YR 

HOAOHC 

5589.282  MBtu  -  2842.387  MBtu 

=  6.48E+01  Btu/CFM-HR 

13545  CFM  *  3129  HR/YR 

HOAOH 

5589.282  MBtu  -  2842.387  MBtu 

=  1.30E+02  Btu/CFM-HR 

13545  CFM  *  1560  HR/YR 

COAOHC 

130152  kWH  43015  kWH 

=  2.06E-03  kWH/CFM-HR 

13545  CFM  *  3129  HR/YR 

COAOC 

130152  kWH  43015  kWH 

=  6.15E-03  kWH/CFM-HR 

13545  CFM  *  1046  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

II  II 

P  p 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 
CALCULATED  BY:  CSW 

CHECKED  BY:  BC 


DATE: 


19-Apr-95 


BUILDING  NO.:  11050A 

BLDG.  TYPE: _ CLINIC  W/0  BEDS/SUPPLY/IN 


ENERGY  CONSTANT  CALCULATIONS 


ECC 

87137  kWH  -  87137  kWH 

=  O.OOE+00  kWH/CFM-HR 

52876  CFM  *  1046  HRA'R 

ECHO 

87137  kWH  -  87137  kWH 

=  O.OOE+00  kWH/CFM-HR 

52876  CFM  *  3129  HR/YR 

NSUCHC 

130152  kWH  -  87137  kWH 

=  1.44E-04  kWH/CFM-HR 

52876  CFM  *  5631  HRA'R 

NSUCC 

130152  kWH  -  87137  kWH 

=  2.13E-04  kWH/CFM-HR 

52876  CFM  *  3816  HRA'R 

DDCCHC 

87137  kWH  -  85701.7  kWH 

=  8.68E-06  kWH/CFM-HR 

52876  CFM  *  3129  HRA'R 

DDCCC 

87137  kWH  -  85701.7  kWH 

=  2.60E-05  kWH/CFM-HR 

52876  CFM  *  1046  HRA'R 

NSC 

5589.282  MBtu  -  2746.895  MBtu 

=  4.90E-I-04  Btu/ft''2 

58017  AREA 

DSC 

2746.895  MBtu  -  2454.694  MBtu 

=  5.04E+03  Btu/ft''2 

58017  AREA 

FV 

2454.694  MBtu  -  2033.336  MBtu 

=  1.94E+02  Btu/CFM-HR 

13.545  CFM  *  160  HRA'R 

CHWR 

(0  915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

'  ■  =9.6  kWH/TON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HR/YR 

EMC  ENGINEERS,  INC 

DENVER  •  ATLANTA  •  GERMANY 


JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

CALCULATED  BY:  CSW 

CHECKED  BY:  BC 

DATE:  19-Apr-95 

BUILDING  NO.:  11050B 

BLDG.  TYPE: _ CLINIC  W/0  BEDS/SUPPLY/IN 


ENERGY  CONSTANT  CALCULATIONS 


BASERUN 

RUN1 

RUN2 

RUN3 

RUN4 

RUN5 

HEATING  (MBtu) 

1475.1 

1475.1 

1475.1 

891.7 

891.7 

COOLING  (kWH) 

93145 

93145 

93145 

74890 

74890 

HOURS  OF  OCCUPANCY  1 

ANNUAL  HEATING  &  COOLING  HOURS 

M-F 

0 

2400 

120  HR 

HR.  ON  HEATING 

4368  HR/YR 

SAT. 

0 

2400 

24  HR 

HR.  ON  COOLING 

2928  HR/YR 

SUN. 

0 

2400 

24  HR 

HR.  OFF  HEATING 

0  HR/YR 

TOTAL  OCCUPY  HR. 

168  HR/WK 

HR.  OFF  COOLING  H 

0  HR/YR 

TOTAL  UNOCC.  HR. 

0  HR/WK 

ANNUAL  OCCUPY  HR. 

8760  HR/YR 

ANNUAL  UNOCC.  HR. 

0  HR/YR 

SUPPLY  AIR  FAN 

9295  CFM 

FLOOR  AREA 

9278  FP 

CFMI 

2190  CFM 

UA 

BTU/HR  •  °F 

BUILDING  CONST 

2  (1  FOR  LIGHT ) 

(2  FOR  HEAVY) 

EZDOE  RUN  DEFINITION:  I 

BASERUN 

EXISTING  OPERATION 

RUN1 

NIGHT  SETBACK 

RUN2 

ECONOMIZER 

RUN3 

DDC 

RUN4 

RUN5 

FORCED  VENTILATION 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  AND  COOLING  8760  HR/YR 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  HEATING  ONLY  5376  HRT/R 

PRESENT  HR.  OF  OPERATION  FOR  SYS.  WITH  COOLING  ONLY  3360  HR/YR 


HOUR  SAVE  (HEATING  ONL  5376  -  4368  =  1008  HR/YR 

HOUR  SAVE  (COOLING  ONL  3360  -  2928  =  432  HR/YR 


HOAUHC 

1475.1  MBtu  -  1475.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2190  CFM  *  0  HR/YR 

HOAUH 

1475.1  MBtu  -  1475.1  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2190  CFM  *  1008  HR/YR 

COAUHC 

93144.7  kWH  -  93144.7  kWH 

=  .  O.OOE+00  kWH/CFM-HR 

2190  CFM  *  0  HR/YR 

COAUC 

93144.7  kWH  -  93144.7  kWH 

=  O.OOE+00  kWH/CFM-HR 

2190  CFM  *  432  HR/YR 

HOAOHC 

1475.1  MBtu  -  0  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2190  CFM  *  8760  HR/YR 

HOAOH 

1475.1  MBtu  -  0  MBtu 

=  O.OOE+OO  Btu/CFM-HR 

2190  CFM  *  4368  HR/YR 

COAOHC 

93144.7  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2190  CFM  *  8760  HR/YR 

COAOC 

93144.7  kWH  0  kWH 

=  O.OOE+OO  kWH/CFM-HR 

2190  CFM  *  2928  HR/YR 

DC 

DC  DEMAND 

1/6  (10  MINUTES  PER  HOUR) 

1/6  (10  MINUTES  PER  HOUR) 

=  0.17 

=  0.17 

EMC  ENGINEERS,  INC 

JOB:  FT.  DRUM,  NY  (EMC  #1406-006) 

DENVER  •  ATLANTA  •  GERMANY 

CALCULATED  BY: 

CSW 

CHECKED  BY; 

BC 

DATE: 

19<Apr-95 

BUILDING  NO.: 

11050B 

BLDG.  TYPE: 

CLINIC  W/0  BEDS/SUPPLY/IN 

ENERGY  CONSTANT  CALCULATIONS 


ECC 

93144.7  kWH  -  93144.7  kWH 

=  O.OOE+00  kWH/CFM-HR 

9295  CFM  *  2928  HR/YR 

ECHC 

93144.7  kWH  -  93144.7  kWH 

=  O.OOE+00  kWH/CFM-HR 

9295  CFM  *  8760  HRIYR 

NSUCHC 

93144.7  kWH  -  93144.7  kWH 

=  O.OOE+00  kWH/CFM-HR 

9295  CFM  *  0  HRA'R 

NSUCC 

93144.7  kWH  -  93144.7  kWH 

=  O.OOE+00  kWH/CFM-HR 

9295  CFM  *  1008  HRA^R 

DDCCHC 

93144.7  kWH  -  74890.1  kWH 

=  2.24E-04  kWH/CFM-HR 

9295  CFM  *  8760  HRA'R 

DDCCC 

93144.7  kWH  -  74890.1  kWH 

=  6.71  E-04  kWH/CFM-HR 

9295  CFM  *  2928  HRA'R 

NSC 

1475.1  MBtu  -  1475.1  MBtu 

=  O.OOE+00  Btu/r2 

9278  AREA 

DSC 

1475.1  MBtu  -  891.7  MBtu 

=  6.29E+04  Btu/ft''2 

9278  AREA 

FV 

891.7  MBtu  -  891.7  MBtu 

=  O.OOE+00  Btu/CFM-HR 

2190  CFM  *  0  HRA'R 

CHWR 

(0.915  kW  X  0.012  Eff.  X  436  HRS  X  2  Degrees  of  Reset) 

=  9.6  kWHrrON 

OAR 

740  HRA'R  *  0.01 

=  7.4  HRA'R 

APPENDIX  G.2 


ENERGY  SAVINGS  CALCULATIONS 


ENERGY  CALCULATIONS 


BUILDING  30 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  30 

Building  Sq.Ft: _ 12,578 _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KCAWLC 
PAGE  1  OF  2 


Typical  Building  information 


Category  !  Construction 

Use 

Occ. 

Day 

16!  brick 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

!  2400 

2400 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04^ 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPl 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

8000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA'R 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570l 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,789.6 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

174.4 

Sub  Total 

0.0 

12,801.7 

174.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

63.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

y-:,  TOTAL' Vv, ■  .  .  :  i3'yyyy~  0.0 1  -  12,801.7  f 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  12,578 

BLDG: 

30 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE;  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400l 

2400  i 

2400 1 

2400 

2400 

2400 

CONSTANT 

LOOK-^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCQ 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSQ 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

V 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

.-INPUTS 

INPUT 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

5265 

CFM  -  CLG 

0 

%OA 

25.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT^ 

CALCULATiOiilS 

HRIYR 

HRTYR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,3141 

8,760 

Cooling  HRSAV 

938 

[Heating  HRSAV 

1,501 

iC/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

2 

H&V  UNIT 
AHU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

14,042.8 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

200.8 

HSub  Total 

0.0 

15,122.3 

200.8 

j  Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

72.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

T^^^^  t  0.0 1  15,122.3!  273.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  30 

Building  Sq.Ft.: _ 12,578  _ 


System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ AHU3 


TvDical  Building  Information 

Category  I 

Construction 

Use 

Occ. 

Day 

16: 

BRICK 

ENK  PERS  DINNING 

i  0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Regitired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400l 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Pi^eeht  Opei^Uons^^^  V  ^ 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Mm 

LOOK-UP 

M  mPiXT  : 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTC  ^ 

:::.:::iNPUT;;:i 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

4670 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  I  85.80% 

HOURS 

REQUIRED 

present 

calculations 

HR/YR 

HWYR 

Cooling  HRSON 

2,422 

3.360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8.760 

Cooling  HRSAV 

938 

^Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number:  30 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

17,001.1 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

jDutv  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.2 

Sub  Total 

0.0 

18,308.0 

177.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 1 

64.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

1  0^ 

0.0 

0.0 

I  Condenser  Water  Reset 

0.0 

0.0 

0.0 

[chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  --j  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

12,578 

BLDG: 

30 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU4 

Typical  Building  Information 

Category  Construction 

Use 

Occ. 

Day 

16| 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reguired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400l 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Preterit  Operations  i 

S 

M 

T 

W 

TH 

F 

S 

Start  Time  i 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOG 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

7430 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

24.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

CM 

EFF 

_ L 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATiONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3.875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  30 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

25,236.9 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

283.5 

Sub  Total 

0.0 

27,177.0 

283.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

102.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  total:  v-  ^  ^  0.0|  :,„,:v..27,177.0::|  385.9 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION!  FT.  DRUM 

Building  Sq.Ft:  12,578 

BLDG: 

30 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatioii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930! 

1930 

1930 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

01 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400! 

2400 

2400 

INPUT 

I 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

3145 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

10.00% 

TON  CA^ 

0 

MBTU  CAPO. 

6 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

1  LOOK-UP  VALUE  I 

EFFHP  I  81.60% 

1  81.60%  1 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

CONSTANT 

LOOK^-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUO 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

O.OOE+00 

HOAOH 

39.67 

39.67" 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

o 

+ 

Ul 

o 

o 

b 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

Nsq 

9.39E+04 

9.39E+04 

F^ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  30 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

10,725.7 

0.0 

■Optimum  ST/SP 

0.0 

824.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

118.1 

Sub  Total 

0.0 

11,550.2 

118.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

42.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

[Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

' .  . . ..-TOTAL . .  .0.0!  '""V  11,550.2  . .  . 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  30 

Building  Sq.Ft.: _ 12,578  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6  _ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOKrUP 

INPUT  ^ 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAod 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHQ 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

o.ooE+do 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

600 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

1.60% 

TON  CAPa 

o" 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

hr/yr 

hr/yr 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,614.1 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

18.9 

Sub  Total 

0.0 

7,181.9 

18.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

;DDC  Control 

0.0 

0.0 

6.8 

:HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0-0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL' O-OT  ' 

3 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

30 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,578 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

I  F 

s 

Start  Time 

400 

400 

400 

400 

400 

I  400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

I  2000 

2000 

Present  Operations  ^ 

S 

M  1 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

1  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

0,00E+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSQ 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

1 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

7.40% 

TON  CAPO. 

0 

MBTU  CAPO. 

1.5064 

kWH'on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS  ^ 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

3,349.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

87.4 

Sub  Total 

0.0 

3,637.0 

87.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

31.6 

HW  OA  Reset 

0.0 

0.0 

11.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

..total  '  ::  V,„  ,  0.0!  '  ■  3, 637.01^- 

3 

E  M  C  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE;  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01 -94-0-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  30 

PAGE  1  OF  2 

Building  Sq.Ft.: 

10,868 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

i  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Recluired  Op^i^tidri 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSENT 

uoomp 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0,00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

o.ooE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

O.OOE+00 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS'^-:;'": 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

100.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

s  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

- 

-TOTAL'--  -j- 

0.0 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

30 

PAGE  1  OF  2 

Building  Sq.Ft: 

10,868 

System  Type 

System  Name: 

9 

CONVERTER  AND  PUMPS 

System  Number: 

HE1A 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Onjer^ttoh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

WdK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

1 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.5064 

kWn'on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  0.00%  1  0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  H 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


30 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  06”Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr  |  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

11.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

)  0.0  j  0.0 1  11.1 

3-  ■ 

ENERGY  CALCULATIONS 


BUILDING  36 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  36 

Building  Sq.Ft: _ 26,440 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC1M _ 


EMC  NO.;  1406.006 
DATE:  20-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  I 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600  : 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

PhBsent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

ol 

0 

o1 

0 

Stop  Time  i 

2400 

240^ 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

o.oq 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E*05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

760 

CFM  -  CLG 

760 

%OA 

33.55% 

%  Area 

8.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 1 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC1M 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

9,256.6 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

3.1 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.9 

Sub  Total 

3.1 

9,544.1 

133.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

7.8 

0.0 

DDC  Control 

0.0 

1.157.4 

10.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ...  J:  '  3.1 1  10,709.3 1  144.5 

EMC  ENGINEERS,  INC.  emc  no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

36 

PAGE  1  OF  2 

Building  Sq.Ft: 

26,440 

System  Type 

6 

System  Name: 

MULTI-ZONE  AHU 

System  Number: 

AC2M 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Op^^ratioH 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

4255 

CFM  -  CLG 

4255 

%OA 

33.61% 

%  Area 

8.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HRfYR 

Cooling  HRSON 

1.100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4,87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04' 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

6 

MULTI-ZONE  AHU 
AC2M 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

22,908.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.9 

Sub  Total 

7.3 

23,595.7 

133.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

43.8 

0.0 

DDC  Control 

0.0 

6,479.7 

10.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

TOTAL  ^  I  ^  7.3  j  30,119.2 1  144.5 

6 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  36 

Building  Sq.Ft.: _ 26,440 _ 

System  Type  6 

System  Name:  MULTI-ZONE  AHU 

System  Number: _ AC3M  _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600  ; 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Req ulf ed  Operation  K 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700  I 

700 

7001 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600: 

1600 

1600 

0 

EMC  NO.:  1406-006 
DATE:  20-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

p> 

o 

m 

+ 

o 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS-:::;:-::  X  V 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

4630 

CFM  -  CLG 

4630 

%OA 

33.61% 

%  Area 

8.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/fon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HFWYR 

HR/YR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

6 

MULTI-ZONE  AHU 
AC3M 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

42,456.5 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

13.9 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.9 

Sub  Total 

13.9 

43,763.5 

133.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

47.7 

0.0 

DDC  Control 

0.0 

7,050.7 

10.6 

HW  OA  Reset 

0.0 

'  0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

TOTAL  ^  I  13.9  j  50,861.9 1  144;5 

EMC  ENGINEERS,  INC.  emc no.: i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

36 

PAGE  1  OF  2 

Building  Sq.Ft: 

26,440 

System  Type 

System  Name: 

6 

MULTI-ZONE  AHU 

System  Number: 

AC4M 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operations 

S 

M 

T 

W 

“thT^ 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

7490 

CFM  -  CLG 

7490 

%OA 

33.61% 

%  Area 

8.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF _ 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/VR 

HI^R 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

6 

MULTI-ZONE  AHU 
AC4M 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

43,379.6 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

13.9 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.9 

Sub  Total 

13.9 

44,686.6 

133.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

77.1 

0.0 

DDC  Control 

0.0 

11.406.0 

10.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

1  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0-0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

TOTAL  r  13.9t  56,169.8  i  144.5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  36 

Building  Sq.Ft: _ 26,440 _ 


System  Type 

8 

System  Name: 

CHILLER  AND  PUMPS 

System  Number: 

ACC1M 

EMC  NO.:  UOe’OOe 
DATE:  20-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

_ Ou 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400! 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

20.8 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/^ 

HR/YR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260  i 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

LddK*.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOO 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECQ 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAF^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

8 

CHILLER  AND  PUMPS 
ACC1M 


Date:  20-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,922.1 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

2.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

2.6 

3,165.1 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

199.1 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  ^  2.6 1  3,364.2 1 

-0.0 

.■■:V  ^ 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE;  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

36 

PAGE  1  OF  2 

Building  Sq.Ft: 

26,440 

System  Type 

8 

System  Name: 

CHILLER  AND  PUMPS 

System  Number: 

ACC2M 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

!  BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRl 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

O  CM 

CM  CO 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

20.8 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  1  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,100 

3.360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

8 

CHILLER  AND  PUMPS 
ACC2M 


Date:  20-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,922.1 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

2.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

2.6 

3,165.1 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

199.1 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

: TOTAL  ;  ,  ■  /  yi  V  -  -.i.el,  ,  3,364.2 1  ■  .  Q.0, 

EMC  ENGINEERS,  INC.  emcno.:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  36 

PAGE  1  OF  2 

Building  Sq.Ft: 

26,440 

System  Type 

6 

System  Name; 

MULTI-ZONE  AHU 

System  Number; 

AHU1A 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Req itif ed  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700^ 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

6950 

CFM  -  CLG 

6950 

%OA 

23.02% 

%  Area 

15.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%  I  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

6 

MULTI-ZONE  AHU 
AHU1A 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

33,256.4 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

10.8 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

241.9 

Sub  Total 

10.8 

34,268.5 

241.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

49.0 

0.0 

DDC  Control 

0.0 

10,583.7 

19.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

■  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

total  I  10.8]  44,901.21  ^61.2 

EMC  ENGINEERS,  INC.  EMCNO:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  36 

PAGE  1  OF  2 

Building  Sq.Ft.: 

26,440 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20^ 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

1 

Motor  HP 

0.333333 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

25.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

2.008 

kWn-on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

mnfR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  20-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,106.1 

0.0 

Optimum  ST/SP 

0.0 

57.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

403.2 

Sub  Total 

0.0 

1,163.6 

403.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

32.1 

HW  OA  Reset 

0.0 

'  0.0 

14.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 1  1,163.61  450v1 

EMC  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  36 

PAGE  1  OF  2 

Building  Sq.Ft.: 

26,440 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600  : 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Op^r^tioil 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

_ ^ 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.333333 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

25.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

2.008 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3.616 

C/H  HRSAV 

5,892 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

N^ 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  20’-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,106.1 

0.0 

Optimum  ST/SP 

o 

o 

57.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

403.2 

Sub  Total 

0.0 

1,163.6 

403.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Redrculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

32.1 

HW  OA  Reset 

0-0 

0.0 

14.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0|  1,163.6t  ^501 

EMC  ENGINEERS,  INC.  emcno.;i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  20-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  36 

PAGE  1  OF  2 

Building  Sq.Ft.: 

26,440 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

HV1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

1 

BRICK 

MEDICAL  CENTER 

0700-1600 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Req ui  red  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

600 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TOhrCAPa 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA^R 

Cooling  HRSON 

1,100 

3,360 

Heating  HRSON 

1,760 

5,376 

C/H  HRSON 

2,868 

8,760 

Cooling  HRSAV 

2,260 

Heating  HRSAV 

3,616 

C/H  HRSAV 

5,892 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

4.25E-04 

4.25E-04 

COAUHC 

1.63E-04 

1.63E-04 

HOAOH 

150.00 

150.00 

HOAOHC 

92.20 

92.20 

COAOC 

4.87E-03 

4.87E-03 

COAOHC 

1.87E-03 

1.87E-03 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

7.93E-05 

7.93E-05 

NSUCHC 

4.86E-05 

4.86E-05 

DDCCHC 

2.04E-04 

2.04E-04 

DDCCC 

5.31  E-04 

5.31  E-04 

DSC 

4.85E+03 

4.85E+03 

NSC 

6.10E+04 

6.10E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


36 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  20-Apr“95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,078.8 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

80.6 

Sub  Total 

0.0 

5,240.9 

80.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0-0 

0.0 

DDC  Control 

0.0 

0.0 

6.4 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  r  ^  0.0|  5,240.9  |  87.1 

3 

ENERGY  CALCULATIONS 


BUILDING  119 


EMC  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

119 

PAGE  1  OF  2 

Building  Sq.Ft: 

14,954 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU1 

Typical  Building  information 


Category  Construction 

Use 

Occ. 

Day 

17 1  BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer; 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

s  1 

M 

T 

W 

TH 

F 

S 

Start  Time 

oi 

600 

600 

600 

600 

600 

0 

Stop  Time 

o| 

1700 

1700 

17001 

1700 

1700 

0 

Present  Operadohs^^^^^^^^^^^^ 

J  S 

M 

T 

w  1 

TH 

F 

S 

(Start  Time 

I  0 

0 

0 

_ Q1 

0 

0 

0 

(Stop  Time 

2400 

2400 

2400 

2400! 

2400 

2400 

2400 

i  INPUTS  ■ 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

j  MOSON 

12 

1  EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  i  78.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HRATR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

(Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

iNPUt" 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCd 

O.OOE+00 

O.OOE+00 

Nsucnd 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

CO 

o 

+ 

UJ 

op 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


119 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05”Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

196.2 

Sub  Total 

0.0 

8,501.7 

196.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

:DDC  Control 

I  0.0 

!  0.0 

15.2 

iHWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  (  0.0 !  8,501.7 !  211.4 

3  • 

EMC  NO.:  1406-006 


EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM  BLDG: 


Building  Sq.Ft.: _ 14,954 _ 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2  _ 


j  System  Type 
I  System  Name: 

! System  Number: 


119 


DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WIC 
PAGE  1  OF  2 


Typical  Building  Information 


1  Category 

I  Construction 

Use 

I  Occ. 

Day 

!  17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operattoh 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

I  Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

!  Present  Operations  r 

S 

M 

T . ^ 

W 

TH 

F 

S 

Start  Time 

0 

0 

o| 

0 

0 

0 

0 

jStop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS  ~ 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

i  MBTU  CAPC. 

0 

kW/Ton 

0 

i  MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  1  69.20% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS  1 

HRTYR 

HRnrR 

Cooling  HRSON  1 

1,300 

3,360 

Heating  HRSON  i 

I  2,080 

5,376 

C/H  HRSON 

3.389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

iC/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHQ 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAO'C 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0,17 

ECd 

O.OOE+00 

O.OOE+00 

ECHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

Nsucq 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSd 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


119 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

37.4 

Sub  Total 

0.0 

4,791.4 

37.4 

Economizer 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0  I 

0.0 

2.9 

IhW  OA  Reset 

0.0  I 

0.0 

0.0 

Chilled  Water  Reset 

0.0  I 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 ! 

0.0 

Chiller  Demand  Limit 

0.0 ! 

0.0  i 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  .'TOTAL  '0.0  i ,  4, 791'.4.|::'':, '".'■,40.3' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

14,954 

BLDG: 

119 

System  Type 

System  Name: 

System  Number: 

9 

CONVERTER  AND  PUMPS 

HE1 

Typical  Building  Information 

Category  |  Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAA/LC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Req  uired  Operation^^^^^^^^^^^^ 

s  1 

M 

T 

W 

TH 

F 

s 

Start  Time 

0| 

600 

600 

600 

600 1 

600 

0 

IStop  Time 

0| 

1700 

1700 

1  1700 

1700 

1700 

0 

Present  Operations 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

24001 

1  2400 

2400 

2400 

1  2400 

2400" 

2400 

LOOK-UP  1 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHq 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHd 

O.OOE+00 

O.OOE+OO 

hoacdS 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOO 

P 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0,17 

o.ir 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCG 

p 

b 

o 

m 

o 

o 

O.OOE+OO 

NSUCHq 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCH^ 

o 

o 

+ 

at 

o 

o 

b 

o 

b 

o 

m 

+ 

o 

o 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

CO 

o 

+ 

UJ 

oq 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

CHWR 

Oi  Oi 

■ . “9.57!  9.57' 

OAR 

7.40 ;  7.40 . 

j  OPT 

188.00  i  188.00  i 

INPUTS  1  INPUT 

Motor  HP  1  2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

o.ooyo 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED,  PRESENT  1 

CALCULATIONS 

HIVYR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

Ic/H  HRSON 

3,389^ 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


119 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

I  0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

□Decontrol 

'  0.0 

0.0 

0.0 

IhwOA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0  ! 

0.0 

Chiller  Demand  Limit 

0.0!  0,0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0j  5,328.6!  1.9 

EMC  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

119 

PAGE  1  OF  2 

Building  Sq.Ft: 

14,954 

j  System  Type 

System  Name: 

12 

BASEBOARD  RADIATION 

System  Number: 

HE2 

Typical  Building  Information 


Category  !  Construction 

Use 

Occ. 

Day 

17 1  BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

20  i 

Enter  Weeks  of  Winter: 

32  i 

Required  Operation 

:|  S 

M  1 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

600 1 

600 

600 

600 

600 

0 

Stop  Time 

i  0 

17001 

1700 

17001 

17001 

1700 

0 

Present  Operations 

i  s 

M 

T 

W 

TH 

F 

S 

Start  Time 

I  0 

0 

0 

0 

0 

0 

0 

Stop  Time 

I  2400 

2400 

2400 

2400 

!  2400 

2400 

2400 

i  INPUTS  ■ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00%1 

TON  CAPO. 

0 

MBTU  CAPO. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  I  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HRArtt 

PRESENT 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

iC/H  HRSAV 

!  5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

n 

p 

b 

o 

m 

+ 

o 

o 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecq 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

Nsucq 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCcnq 

o 

b 

o 

T 

O 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

CO 

O 

+ 

LU 

CO 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR  9.57 

9.57 

OArI  7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


119 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

700.6 

Sub  Total 

0.0 

2,397.8 

700.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0 

0.0 

54.3 

HW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0,0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ,  . . ,  ^  ■  ■ :  .  \  ^  ^  .  .  0;0- 1  2,397.8 1  :  v  755.7  j 

3 

ENERGY  CALCULATIONS 


BUILDING  173 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  173 


Building  Sq.Ft: _ 65,700 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

EMC  NO.:  1406.006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCMIC 
PAGE  1  OF  2 


Typical  Building  information 


Category 

Construction 

Use 

Occ. 

i  Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

I  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operttfon 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

V. INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

100.00% 

TON  CAPC, 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  |  79.00% 

HOURS  ^ 

CALCULATIONS 

REQUIRED 

HHfYR 

PRESENT 

HRTirR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

O.OOE+00 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7,40 

OPT 

0.00 

o.do 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


173 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0-0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Reclrculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

*  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  -1  ^  -  ■  0.0h  ■  -  .  0.0  : :  ■  0.0 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION;  FT.  DRUM  BLDG:  173 

Building  Sq.FL: _ 65,700 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B3 _ 


EMC  NO.;  1406.006 
DATE;  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

:V: . INPUTS  -  O:::;:,;;  ■  ■ 

JNPUt 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

5.976 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  0.00%  I  0.00% 

HOURS 

CALCULATIONS^ 

REQUIRED 

mrm 

present 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

'  ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57" 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


173 

10 

HOT  WATER  BOILER  AND  PUMPS 
B3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0,0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0,0 

0.0 

44.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ,  |:  .  T:  ,  0.0 1  ^  0.0  1  44.2 

3 

ENERGY  CALCULATIONS 


BUILDING  174 


EMC  ENGINEERS,  INC.  emc no.;  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  174 

PAGE  1  OF  2 

Building  Sq.Ft: 

26,161 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU1 

Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

17  j  BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opei^tldn 

I  s 

M 

T 

w 

TH 

F 

S 

! Start  Time 

!  0 

600 

600 

600 

600 

600 

0 

;Stop  Time 

j _ ^ 

1700 

1700 

1700 

1700 

1700 

0 

1  Present  Gperattbris 

S 

M 

T 

W 

TH 

F 

S 

start  Time 

0 

0 

0 

0 

0 

0 

0 

1  Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

:  ■  'INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%  OA  n 

100.00% 

%  Area 

21.00% 

TON  CAPC.  1 

0 

'  MBTU  CAPC. 

0 

!  kW/Ton 

0 

1  MOSON  1 

12 

1  EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS 

REQUIREDi 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

i  Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

|C/H  HRSAV 

5,371 

CONSTANT 

■;  : 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

[P 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAf^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


174 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

'Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

343.2 

Sub  Total 

0.0 

8,501.7 

343.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

26.61 

HW  OA  Reset  i 

0.0 ! 

0.0; 

0.0 

iChilled  Water  Reset 

0.0  j 

0.01 

0.0 

Condenser  Water  Reset 

0.0! 

0.0  1 

0.0 

Chiller  Demand  Limit 

0.0 1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  !  0.0i  369.8 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  174 

Building  Sq.Ft.: _ 26,161 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU2 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction  I  Use 

Occ. 

Day 

17 

BRICK  IbNHQBLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600! 

600 

0 

Stop  Time 

0 

1700 

1700 

1700l 

1700: 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

[Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPO. 

0 

I  MBTU  CAPC. 

0 

!  kW/Ton 

0 

1  MOSON 

12 

1  EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

i Heating  HRSON 

2,080 

5,376 

iC/H  HRSON 

3,389 

8,760 

ICooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAud 

o 

o 

o 

m 

4- 

O 

o 

O.OOE+00 

COAUHd 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHd 

158.00 

158.00 

COAOG 

O.OOE+00 

O.OOE+00 

coAond 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

o 

+ 

m 

o 

o 

b 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

Dsd 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


174 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date;  OS-Apr-QS 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

65.4 

Sub  Total 

0.0 

4,791.4 

65.4 

i  Economizer 

0.0 

0.0 

0.0 

:  Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

5.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0  1 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  1 

j 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■,,:::T0TALV  ,:  \:-. . .  0.0}  4,791.4}  ■ 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

174 

PAGE  1  OF  2 

Building  Sq.Ft.: 

26,161 

System  Type 

9 

i 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operatidils 

S 

M 

T  1 

w 

TH 

F 

S 

.Start  Time 

0 

0 

_ ox_ 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

20.00% 

fONCAPO 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

i  LOOK-UP  VALUE 

EFFHP  !  78.00%!  78.00% 

j  HOURS 

REQUIRED 

PRESENT 

1  CALCULATIONS 

i  HR/YR 

HRA^R 

'cooling  HRSON 

1,300 

i  3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3.389 

8,760 

iCooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

1 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHQ 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHO 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHO 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSQ 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


174 

9 

CONVERTER  AND  PUMPS 
HE1 


Date;  06’Apr-95 

PAGE  2  OF  2 


1  HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

i  Schedule  ST/SP 

0-0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

iDuty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

_ 0^ 

0.0 

326.8 

i  Sub  Total 

0.0 

5,328.6 

326.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

25.3 

iHW  OA  Reset 

0.0  i 

0.0 

1.9 

Chilled  Water  Reset 

0.0! 

0.0 

0.0 

i  Condenser  Water  Reset 

0.0  i 

0.0 

0.0 

Chiller  Demand  Limit  i 

0.0  1 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  0.0 1  5,328.61  354.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  174 

Building  Sq.Ft.: _ 26,161  _ 

System  Type  12 

System  Name:  BASEBOARD  RADIATION 

System  Number: _ HE2 _ _ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  |  Construction 

Use 

Occ. 

Day 

171  BRICK 

BN  HQ  BLDG  I 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


!  Required  Operation 

1  s 

M 

T 

w 

TH 

F 

S 

Start  Time 

i  ° 

600 

600 

600 

600 

o 

o 

CD 

0 

Stop  Time 

i  0 

1700^ 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

6 

0 

0 

0 

0 

Stop  Time 

I  2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-^UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAud 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHO 

p 

b 

o 

T 

O 

o 

O.OOE+OO 

Nsucq 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUChd 

O.OOE+00 

O.OOE+OO 

DDCCHd 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7i 

EFF 

1 

iLOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOU^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

!C/H  HRSON 

3.38^ 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

|C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


174 

12 

BASEBOARD  RADIATION 
HE2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

^hedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

pNIght  Setback 

0.0 

0.0 

1,225.6 

Sub  Total 

0.0 

2,397.8 

^  1,225.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

95.0 

HW  OA  Reset  ! 

0.0^ 

0.0 

0.8 

;  Chilled  Water  Reset 

0.0 

0.0 

0.0 

i  Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit  i 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■ ,  TOTAL  ■■■■.:  V-'  -  t;  2,397.8  1,321.4 

3 

ENERGY  CALCULATIONS 


BUILDING  175 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG:  175 

Building  Sq.Ft: _ 65,700 _ 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400  j 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operatidhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  | 

2400 

2400 

2400 

2400 

2400  I 

2400 

2400 

INPUTS^^^^^^^^^ 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

100.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/VFt 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

O.OOE+00 

NSC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

FV 

0" 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 1  0.0 1  0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  175 

Building  Sq.Ft: _ 19,439 _ 

j  System  Type  1 

jSystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

jSystem  Number: _ AHU1 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


i  Category  Construction  ] 

Use 

Occ. 

Day 

16 1  BRICK 

iENKPERS  DINNING  ! 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

i  2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

8000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.60% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

I  kW/Ton 

0 

MOSON 

12 

EFF 

1 

i  LOOK-UP  VALUE 

EFFHP  !  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,520 

3,3^ 

Heating  HRSON 

4,032 

5,376 

!C/H  HRSON  I 

6,570 

8,760 

Cooling  HRSAV  I 

840 

Heating  HRSAV 

1,344 

iC/H  HRSAV 

2,190 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHd 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHO 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

NSUCHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

1  Schedule  ST/SP 

0.0 

11,789.6 

0.0 

: Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

174.4 

Sub  Total 

0.0 

12,801.7 

174.4 

!  Economizer 

0.0 

0.0 

0.0 

i  Ventilation/Recirculation 

0.0 

0.0 

0.0 

*DDC  Control 

0.0 

0.0 

63.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 ! 

0.0 

0.0 ; 

iChiller  Demand  Limit 

0.0  1 

0.0 

0.0! 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  0.0 1  12,801.7  j  237.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  175 

Building  Sq.Ft.: _ 19,439  _ 

;  System  Type  2 

I  System  Name:  H&V  UNIT 

I  System  Number: _ AHU2 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  I  Construction 

Use 

Occ. 

Day 

16| 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

'Stop  Time  ! 

1930 

1930 

1930 

1930l 

1930 

1930 

o 

CO 

O) 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

o1 

0 

0 

0 

0 

0 

0 

jStop  Time 

i  2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK^UP 

mtiPin  m 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHG 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

5265 

CFM  >  CLG 

0 

%OA 

25.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6.314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

1  2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  175 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

14,042.8 

0.0 

; Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

■  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

310.3 

Sub  Total 

0.0 

15,122.3 

310.3 

Economizer 

0.0 

0.0 

0.0 

IVentilation/Recircuiation 

0.0 

0.0 

0.0 

DDC  Control 

1  0.0 

0.0 

112.1 

HW  OA  Reset 

0.0 ! 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

iChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  (  0.0  i  15,122.31  422.5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  19,439 

BLDG: 

175 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406^06 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reguired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930! 

1930 

1930 

1930 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG  1 

4670 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP.  VALUE 

EFFHP  ^  85.80%  |  85.80% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

2.422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSW 

2.445 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOq 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+Odi 

DDCCHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO' 

DDCCq 

o 

b 

o 

m 

+ 

o 

O.OOE+00 

Dsd 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

2 

H&V  UNIT 
AHU3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr  |  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

17,001.1 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

273.8 

Sub  Total 

0.0 

18,308.0 

273.8 

Economizer 

0.0 

0-0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

98.9 

'HWOA  Reset 

0.0 ! 

0.0 

0.0 

I  Chilled  Water  Reset 

0.0 ! 

0.0 

0.0 ; 

Condenser  Water  Reset 

0.0 ! 

0.0 

0.0 

iChiller  Demand  Limit 

0.0 ! 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  !  0.0 1  18,308.0 !  372.8 

3 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  19,439 

BLDG: 

175 

System  Type 
System  Name: 
System  Number: 

2 

H&V  UNIT 
AHU4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 1  BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  O^erattbh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Operatidns 

!  S 

M 

T 

W 

TH 

F 

S 

Start  Time 

i  0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1  2400 

2400! 

2400 

2400 

2400 

2400 

2400 

!■■■'. V.  ■  INPUTS- fK':;. 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

7430 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

24.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

Hnr^R 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

'c/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

O 

O 

O.OOE+00 

COAUHC 

O 

O 

O 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

2 

H&V  UNIT 
AHU4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

25,236.9 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

438.1 

Sub  Total 

0.0 

27,177.0 

438.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0  I 

0.0 

158.3 

HW  OA  Reset 

0.0  1 

0.0 

0.0 

'Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

I  0.0 1  27,177.0;  ^  596.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  175 


Building  Sq.Ft: _ 19,439 


System  Type 

2 

System  Name: 

H&V  UNIT 

iSystem  Number: 

AHU5 

Typical  Building  Information 


Category 

Construction  Use 

Occ. 

Day 

16^ 

BRICK  1 ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400^ 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Operations 

s 

M  n 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

O 

O.OOE+OO 

Nsucq 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

61 

Load  Factor 

0.8 

CFM  -  HTG 

3145 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

10.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  81 .60%!  81.60%  1 

'  HOURS 

REQUIREC^ 

PRESENT 

CALCULATIONS 

HR/YR  ! 

HR/YR 

Cooling  HRSON 

2.422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

1  2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

2 

H&V  UNIT 
AHU5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

10,725.7 

0.0 

Optimum  ST/SP 

0.0 

824.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

182.5 

Sub  Total 

0.0 

11,550.2 

182.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

'  66.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset  0.0 

0.0 

0.0 

Condenser  Water  Reset  0.0 

0.0 

0.0 

Chiller  Demand  Limit  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ]  0.0  j  11,550.2 1  248.5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10150 

Building  Sq.Ft: _ 18,460 _ 

I  System  Type  1 

ISystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

[system  Number: _ AHU6 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400  : 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatton 

S 

M  j 

T 

w 

TH 

F 

s 

Start  Time 

400 

400  i 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000  I 

2000 

2000 

2000 

2000 

2000 

Pi^^ent  Operations 

S 

M 

T  I 

w 

TH 

F 

S 

Start  Time 

0 

0 

o| 

0 

0 

0 

0 

Stop  Time 

2400" 

2400 

2400  i 

2400 

j  2400 

2400 

2400 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS  -  ■-  -  -v;  V.  •  ■  i- ;  - 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

60^ 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

1.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

^pp 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIREd 

PRESENT 

calculations 

HR/YR 

HFt/VR^ 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

Ic/H  HRSON 

i  6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

iC/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr  !  MBtu/yr 

MH/yr 

^Schedule  ST/SP 

0.0 

6,614.1 

0.0 

lOptImum  ST/SP 

0.0 

567.8 

0.0 

iDutv  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

27.7 

Sub  Total 

0.0 

7,181.9 

27.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

o 

o 

0.0 

DDC  Control 

0.0 

0,0 

10.0 

HW  OA  Reset 

0.0 ; 

0.0 

0.0 

Chilled  Water  Reset 

0.0  I 

_ _ o,o_, 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 1  0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  7,181.9 1  37.8 

3 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG: 

175 

Building  Sq.Ft: 

19,439 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

j  System  Number: 

HE1 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

16!  BRICK 

ENK  PERS  DINNING 

0400-2400 

1  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

1  F 

s 

Start  Time 

400; 

400 

400 

400 

400 

400 

400 

Stop  Time 

1  2000 1 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400  i 

2400 

2400 

2400 

INPUTS^^^^^^^^^ 

INPUT  i 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

7.40% 

TON  CAPC.  1 

0 

MBTU  CAPC.  ^ 

1.5064 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  i  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

hr/Vr 

HR/YR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

LdOK-UP 

1 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

o 

+ 

LU 

o> 

CO 

CO 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

'Schedule  ST/SP 

0.0 

3,349.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

135.1 

Sub  Total 

0.0 

3,637.0 

135.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

IDDC  Control 

0.0 

0.0 

48.8 

jHWOA  Reset 

0.0 

0.0 

11.1 

1  Chilled  Water  Reset 

0.0  1 

0.0 

0.0 

‘Condenser  Water  Reset 

0.0  i 

0.0 

0.0 

1  Chiller  Demand  Limit 

0.0  1 

0.0 

0.0  i 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  0.0!  3,637.0  195.0 

ENERGY  CALCULATIONS 


BUILDING  1750 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  1750 


Building  Sq.Ft.: _ 38,336 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FT1-8 

EMC  NO.:  1406.006 
DATE:  28-Mar-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typicai  Buiiding  Information 


Category 

Construction 

Use 

Occ. 

Day 

2 

BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1500 

1500 

1500 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

7.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUiRED 

PRESENT 

CALCULATIONS 

HRnrR 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3.776 

C/H  HRSAV  I 

6,153 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.04E+03 

2.04E+03 

NSC 

5.85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

12 

BASEBOARD  RADIATION 
FT1-8 


Date:  28-Mar-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

168.1 

Sub  Total 

0.0 

0.0 

168.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1  5.9 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  i 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^  TOTAL  vJ:  t  .  0.0  j  0.0 1  174.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG;  1750 

Building  Sq.Ft.: _ 38,336 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B1 _ 


EMC  NO.:  1406-006 
DATE:  10-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

2i 

BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

O  CM 

CM  CO 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700^ 

700 

700 

700 

0 

Stop  Time 

0 

1500 1 

1500 

1500 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

- 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O-OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.04E+03 

2.04E+03 

NSC 

5,85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT^ 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.3878 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

1,000 

3.360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3,776 

C/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC- 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  10-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

20,327.7 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

21,339.8 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

12.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  OOj  21,339.8 12.8 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  1750 

Building  Sq.Ft.: _ 38,336  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV1 _ 


EMC  NO.:  1406-006 
DATE:  28-Mar-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

2 

BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1500 

1500 

1500 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LLI 

O 

O 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

o 

b 

o 

m 

o 

o 

O.OOE+OO 

COAOHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

-I- 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.04E+03 

2.04E+03 

NSC 

5.85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

3290 

CFM  -  CLG 

0 

%OA 

10.00% 

%  Area 

20.50% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

o' 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRJYR 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3,776 

C/H  HRSAV 

6,1^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  28-Mar-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

33,123.3 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

459.6 

Sub  Total 

0.0 

34,135.3 

459.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

16.0 

HW  OA  Reset 

I  0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  34,135.3 1  475.6 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  1750 

Building  Sq.Ft.: _ 38,336  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV2 _ _ _ 


EMC  NO.:  1406-006 
DATE:  28-Mar-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

I  2 

BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1500 

1500 

1500 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400: 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

o 

o 

+ 

LJJ 

O 

O 

d 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

LJJ 

O 

o 

d 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHq 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.04E+03 

2.04E+03 

Nsd 

5.85E+04 

5.85E+04 

f\/ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

10.00% 

%  Area 

12.13% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  i  78.00% 

HOURS 

REQUiRED 

PRESENT 

CALCULATIONS 

HRnrR 

HR^TR 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV  1 

2,360 

Heating  HRSAV 

3,776 

C/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV2 


Date:  28-Mar-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

[Schedule  ST/SP 

0.0 

9,410.4 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

272.0 

Sub  Total 

0.0 

9,697.9 

272.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0  0  j  9,697.9 1  281.4 

a.  . 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  1750 

Building  Sq.Ft.: _ 38,336 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV3  _ 


EMC  NO.:  1406-006 
DATE:  28-Mar-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  ! 

Day 

2 

BRICK  1 

MOTOR  REPAIR  SHOP 

0600-1730  1 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1500 

1500 

1  1500; 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O-OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.04E+03 

2.04E+03 

NSC 

5.85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

4850 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

48.10% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kWyTon 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA^R 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3.776 

C/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV3 


Date:  28-Mar-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7,955.3 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1,078.4 

Sub  Total 

0.0 

8,198.4 

1,078.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0-0 

DDC  Control 

0.0 

0.0 

37.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ~  ^  Olo]  8,198.4 1  “  1,116.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  1750 

Building  Sq.Ft.: _ 38,336 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV4  _ 


EMC  NO.:  1406.006 
DATE:  28-Mar-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

i  Day 

2 

i  BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

i  MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1500 

1500 

1500 

1500 

1500 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

i  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.04E+03 

2.04E+03 

NS^ 

5.85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

4000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

9.91% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

Required 

PRESENT 

CALCULATIONS 

HR/YR 

HfWR 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3,776 

C/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


1750 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV4 


Date:  28-Mar-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7,955.3 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

222.2 

Sub  Total 

0.0 

8,198.4 

222.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

7.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  8,198.4 1  229.9 

3 

ENERGY  CALCULATIONS 


BUILDING  2049 


E  M  C  ENGINEERS,  INC.  emcno:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2049 

PAGE  1  OF  2 

Building  Sq.Ft: 

16,704 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200  ; 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

o 

o 

CD 

600l 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

9000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

37.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  j  85.80%  1  85.80% 

HOURS 

REQUIRED 

PRESENT 

X^LCULATIONS 

HRfm 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2049 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ,  0.0|  ^  ,,  :1,633.7|  ,  : 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.0. 6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

location:  ft.  drum  BLDG:  2049 


Duiiuiiiy  1... 

System  Type 

System  Name: 

System  Number: 

•  — j  ■  ^  ■ 

2 

H&V  UNIT 
HV2 

\  -JL - — - - - - - 

TvDical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter; 


EMC  NO.:  1406-006 
DATE:  06-Apr.95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Reouired  ODeratlon 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600^ 

0 

r\ 

Stop  Time 

0 

1800^ 

1800 

1800 

1800 

1800 

0 

Present  Ooerations  ^ 

S 

M 

T 

W 

"  IlLl] 

F 

s 

Start  Time 

0^ 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

“  1800“ 

1800 

0 

.  ■■■■  INPUTS  ' 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

6300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

26.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

i.40(r 

1,200 

Heating  HRSON 

2,240 

1.920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

8 

+ 

UJ 

8 

d 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+od 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

o 

8 

m 

+ 

8 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+ob 

o.ooE+bo 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

F\y 

0 

0 

CHWR 

9.57 

9.57 

OAF 

7.40 

7.40 

OP1 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  06-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  2049 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.6 

0.0 

Demand  Limit 

0.0 

66 

0.0 

Niqht  Setback 

0.0 

0.0 

100.0 

Sub  Total 

0.0 

1,307.0 

100.0 

6.6^ 

- - - 

Economizer 

0.6 

6.6 

Ventilation/Recirculation 

0.0 1 

I  0.0 

0.0 

DDC  Control 

0.0^ 

0.0 

o  o 
d  d 

HW  OA  Reset 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

6.6 

0.0 

Condenser  Water  Reset 

0.0 

'"6o' 

0.0 

Chiller  Demand  Limit 

0.0 

0.6 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL-  ...V,0.0|  i:  ,.  .1,307.0 

100*0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  16,704 

BLDG: 

2049 

System  Type 

System  Name; 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operaition 

S 

M 

T 

w  1 

TH 

F 

S 

Start  Time 

0 

600 

600 

6001 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

180“^ 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

18001 

1800 

0 

INPUTS  ~ 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

*  9000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

37.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATiONS 

HR/YR 

H¥UYR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

mcQ^ 

LOGK-UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2049 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  W- ,  O-Oj  1,633.7  ^  142.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  15,836 

BLDG: 

2049 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV4 

Typical  Building  information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

- M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

24001 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUTS  W 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

9750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

31.80% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS  1 

HR/YR 

HRTYR 

Cooling  HRSON 

1,400 

3.360 

Heating  HRSON  1 

2,240 

5,376 

C/H  HRSON 

3.650 

8.760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number:  2049 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

27,509.1 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

135.8 

Sub  Total 

0.0 

28,521.2 

135.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

25.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:;;:::-::,TOTAL:^:  0.0 1  .  28,521.2 1  ,161.7: 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  15,836 

BLDG: 

2049 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

jStop  Time 

2400 

2400 1 

2400 

2400 

2400! 

2400 

2400 

INPUTS  ^ 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.24% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON  n 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

required! 

PRESENT 

CALCULATIONS 

HR/Vk 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

o 

o 

o 

m 

-I- 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0-17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO" 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

2 

H&V  UNIT 
HV5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11.574.7 

0.0 

Optimum  St7sp 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

18.1 

Sub  Total 

0.0 

12,000.6 

18.1 

Economizer 

o 

d 

o 

d 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.5 

HW  OA  Reset 

o 

d 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  0.0 1  12,000.$  I  21$ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.Ft.:  15,836 

BLDG: 

2049 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV6 

Typical  Buildinq  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FR! 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800: 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONS17VNT 

LOOK*-UP 

JNPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS  ; 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

8200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

26.80% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWATon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

2 

H&V  UNIT 
HV6 


Date:  06”Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

114.5 

Sub  Total 

0.0 

19,363.7 

114.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

21.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

1  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.;"V'  V:  ,.  0.0 1:  19,363.7[  ,  ■",136.3: 

3 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  15,836 

BLDG: 

2049 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV7 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

0,00E+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

P 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

7100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

23.20% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  81.60%  I  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HRnrR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 .94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

2 

H&V  UNIT 
HV7 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

99.1 

Sub  Total 

0.0 

19,363.7 

99.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

i  0.0 

0.0 

18.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  19,363.7 1  118.0 

EMC  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2049 

PAGE  1  OF  2 

Building  Sq.Ft.: 

15,836 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK  I 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0 

Load  Factor 

o 

bo 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

4.8 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  I  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8.760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o 

o 

J 

0.0 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

i  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  "  -  ■■■  0.0 1  ^  0.0  44.4 

E  M  C  ENGINEERS,  INC.  emc no.;  1406-006 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2049 

PAGE  1  OF  2 

Building  Sq.Ft.: 

15,836 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 _ 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatibii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400  i 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

111 

o 

o 

d 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.8 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  1 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/Yft 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV  H 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

o 

d 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

o 

d 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  -  .  ..  ..  ,  j  "r  -■  0.0  (  .  .  0.0  t  ■  .44.4' 

EMC  ENGINEERS,  INC.  ENICNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE;  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WIC 

LOCATION:  FT.  DRUM 

BLDG:  2049 

PAGE  1  OF  2 

Building  Sq.FL: 

15,836 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM- OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

1800 

1800 

1800 

1800 

1200 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

I  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  I 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+dO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCp 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

14.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HRTf  R 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2049 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

13,209.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

59.8 

Sub  Total 

0.0 

15,149.4 

5^ 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  .■.■.vjy;..:, y:/,: ;;  “  OioT  ^  1S,149.4t  71'2 

ENERGY  CALCULATIONS 


BUILDING  2050 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2050 

Building  Sq.Ft: _ 16,704 _ 


System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV1 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


1  Category 

Construction 

Use 

Occ. 

Day 

MON-FRI 

3 

BRICK 

MNT  HANGAR  AVUM-HAN(i 

0600-2200 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

RcKiuir^  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600" 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

E 

INFHJTS 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

9000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

37.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  i  85.80% 

HOURS  r 

REQUIRED 

PRESENT 

calculations  ma:  ■ 

HRTf  R 

Cooling  HRSON  i 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

o.oo" 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+OO 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHO 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.67 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2050 

2 

H&VUNIT 

HV1 


Date: 


06-Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  sf/SP 

0.0 

0.0 

0.0 

Optimum  ST/$P 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

^  0.0 

0.0 

0.0 

DDC  Control 

i  0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 


TOTAL  '■ 

0.0 1  i,633vr;|::: 

142.3 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

16,704 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operati 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operatidhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

^Bo6 

1800 

1800 

0 

'  CONSTANf 

LOOK-UP 

input 

HOAUH 

0.00 

o.ob 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+ob 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHO 

o 

o 

-1- 

UJ 

8 

j° 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

8 

+ 

UJ 

8 

d 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

.INPUTS  v- 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

6300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

26.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS  i 

REQUIRED 

present 

CALCULATIONS 

HWYJk 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2050 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

100.0 

Sub  Total 

0.0 

1,307.0 

100.0 

Economizer 

0.0 

0.0^ 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o.o’ 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

6.0 

0.0 

Condenser  Water  Reset 

0.0 

0,0 

0.0 

Chiller  Demand  Limit 

o.o"" 

0.0' 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'.-TOTAL  '  J' ...  t,;.,  0.0  h  '  1,307.01;  ;;.^, . 100.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2050 

Building  Sq.FL: _ 16,704 _ 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ Hy3 _ _ _ _ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

18001 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

00 

o 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+Ool 

O.OOE+O'O 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCd 

O.OOE+OO 

O.OOE+OO 

DSC 

Q.QOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

9000 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

37.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  n  85.80%!  85.80% 

HOURS  i 

REQUlRiD 

PRESENT 

CALCULATIONS 

HWYR 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2050 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

o 

d 

o 

d 

0.0 

Night  Setback 

o 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL..,:;,:./..,,;.  ,■  '  0.0 1  . ...  ,1,633.7]  .142.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

I 

16,020 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 

HV4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP? 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAA/LC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 ' 

'2400 

2400 

2400 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

9750 

CFM-CLG 

0 

%  OA  ! 

100.00% 

%  Area 

31.80% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REdUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRiVR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

iNPUT;i:':^x: 

HOAUH 

0.00 

6.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

8 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

Ecq 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2050 

2 

H&V  UNIT 
HV4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

27,509.1 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

137.4 

Sub  Total 

0.0 

28,521.2 

137.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

26.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

!  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

6.6 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TCmvL  '  .'.6.6|  28,521.21.  -163.6 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

16,020 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation  ^ 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

180^ 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400” 

2400 

2400 

INPUTS 

mput 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG  ' 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.24% 

TON  CAPO 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  ^00%  1  79.00% 

HOURS 

required 

PRESENT 

CALCULATIONS 

HR/YR 

HmH 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760" 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

-QONSTANf 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO" 

COAUHC 

b 

o 

m 

+ 

8 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61 .63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

f"v 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2050 

2 

H&V  UNIT 
HV5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,574.7 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

18.3 

Sub  Total 

0.0 

12,000.6 

18.3 

Economizer 

00 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

I  0*0 1  12,000*0 1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0^033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2050 

Building  Sq.Ft.: _ 16,020 _ _ _ 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ HV6 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32; 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0; 

1800 

1800 

1800~ 

1800 

1800 

0 

Pin^ent  Opefatiohs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor  I 

0.8 

CFM  -  HTG 

8200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

26.80% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  81 .60%  I  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATtONS  i 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOPK-UP 

input 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHd 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHG 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2050 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

115.8 

Sub  Total 

_ 0,o1 

19,363.7 

115.8 

Economizer 

0.0^ 

0.6 

0.0 

Ventilation/Recirculation 

0.6 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

22.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

6.0 

“6^ 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms  _  - - - 

3 

TOTAL  T  001  1M63,7 

I 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

16,020 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV7 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

0600-1800 

MON-FRI 

EMC  NO.:  1406*006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCA/VLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T  , 

w 

.__TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800' 

1800! 

o 

o 

00 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

6 

0 

0 

6 

Stop  Time 

2400 

“  2400' 

2400 

“2400 

2400  1 

’2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

UJ 

8 

° 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+bo 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+Od 

COAOHC 

O.OOE+00 

O.OOE+Ob 

DC  DUTY 

0.00 

o.bo 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O 

8 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

8 

m 

o 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

7100 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

23.20% 

TON  CAPC, 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HROTR 

HfUYR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2050 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number;  HV7 


Date:  06- Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

100.3 

Sub  Total 

0.0 

19,363.7 

100.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

b.o^ 

19.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0’ 

0.0 

0.0 

Condenser  Water  Reset 

0  - 

6.0 

6.o” 

Chiller  Demand  Limit 

0.0 

6.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.¥l  19,363.77  119.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

1 

16,020 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

10 

HOT  WATER  BOiLER  AND  PUMPS 

B1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPd 

0600-1800 

I  MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


R^ulred  Operation 

s  ! 

M 

T 

W 

TH 

F 

S 

Start  Time 

0| 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800* 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH  ' 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

b 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

240b 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+ob 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

ho'aoh 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAod 

O.OOE+00 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

8 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+00 

b.OOE+00 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHd 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.8 

kW/Ton 

0.00% 

MOSON 

7 

EFF 

80.00% 

IlOOK-UP  VALUE  I 

EFFHP  I  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENt 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2050 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

o.b 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  "  V':  . .  0.0 1' .  Z  .  . .  0.0 1,  ■  MA 

-.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

16,020 

BLDG: 

2050 

System  Type 

System  Name: 

System  Number: 

10 

HOT  WATER  BOILER  AND  PUMPS 

B2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAA/LC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer; 
Enter  Weeks  of  Winter: 


32 


ReqUlri^  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

i8oa 

0 

l^e^ent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

6 

HOAUH 

0.00 

6.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

0 

COAUC 

O.OOE+00 

O.OOE+OO 

CFM  -  CLG 

0 

COAUHC 

O.OOE+00 

O.OOE+OO 

%  OA 

0.00% 

HOAOH 

123”  59 

123.59 

%  Area 

0.00% 

HOAOHC 

61.63 

61.63 

TON  CAPC. 

0 

COAOC 

O.OOE+OO 

O.OOE+OO 

MBTU  CAPC. 

4.8 

COAOHC 

O.OOE+00 

O.OOE+OO 

kwrron 

0.00% 

DC  DUTY 

0.00 

0.00 

MOSON 

T 

DC  DEMAND 

0.17 

0.17 

EFF 

80.00% 

ECC 

O.OOE+OO 

O.OOE+OO 

LOOK-UP  VALUE 

ECHq 

O.OOE+OO 

O.OOE+OO 

EFFHP 

0.00% 

0.00% 

NSUCd 

O.OOE+OO" 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

HR/YR 

HR/YR 

DDCCC 

O.OOE+OO^ 

O.OOE+OO 

Cooling  HRSON 

1,400 

3,360 

DSC 

5.14E+03 

5.14E+03 

Heating  HRSON 

2,240 

5,376 

NSC 

2.70E+04 

2.70E+04 

C/H  HRSON 

3,650 

8,760 

FV 

1 

1 

Cooling  HRSAV 

1,960 

CHWR 

9.57 

9.57 

Heating  HRSAV 

3,136 

OAR 

7,40 

7.40 

C/H  HRSAV 

5,110 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  06-Apr-95 

PAGE  2  OF  2 

2050 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

do 

b.o 

0.0 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I 

Mr 

■■■:. . 

E  M  C  ENGINEERS,  INC.  emcno.:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.0. 6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2050 

PAGE  1  OF  2 

Building  Sq.Ft: 

16,020 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800  ‘ 

MON-FRI 

Enter  Weeks  of  Summer; 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

1800 

1800 

1800 

1800 

1200 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  ! 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

^-INPUTS' V 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

14.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kwrron 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

. . . . 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2050 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

13,209.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

60.5 

Sub  Total 

0.0 

15,149.4 

60.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL  r  l  0.0|  ,v-;;  15,149.4 i  72.0 

ENERGY  CALCULATIONS 


BUILDING  2060 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D  O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

1 

10,545 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

4 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

0000-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400" 

2400 

2400 

Present  Operations 

S 

M  ^ 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400^ 

2400 

2400 

2400 

2400 

2400 

. . 

INPUT 

1 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

19600 

CFM  -  CLG 

0 

%OA 

14.56% 

%  Area 

86.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LCX)K-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PftESENT 

CALCUUVTIONS 

HRATR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+OO" 

O.OOE+OO 

COAOHC 

o 

8 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

o 

8 

m 

A 

O 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO" 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

4.59E+03 

4.59E+03 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  05~Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0^0 

0.0 1 

. 

HW  OA  Reset 

0.0 

0.0 ! 

. . ao 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

V-:- tOTAL  '  'I  -  I  '  .■  0.0 j  ^ ^ '  0.0 '  :  y:? "  v ■■4T.& 

•  .3  ■  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
MAUI 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Present  Operatifdns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

INPUTS 

INPUT 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRiYR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV  ! 

0 

CONSTANT 

LdOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O-OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCd 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

2 

H&V  UNIT 
MAU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

74.1 

Sub  Total 

0.0 

1,079.5 

74.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  1  0.0!  1, 079.51  M.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRl 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 3^ 


Required  Operatfori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCO 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON  ^ 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS 

REQUIRE!^ 

PRESENT 

CALCULATIONS 

HRnrR 

mjYR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


2060 

2 

H&V  UNIT 
RMAU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

1 

1 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

j  0.0 1  1,940.1  [ 

133^3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft;  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RIVIAU2 

Typical  Building  information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FR! 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200: 

2200 

2200 

0 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LGOmUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50" 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

2 

H&V  UNIT 
RMAU2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

o 

d 

0.0 

Demand  Limit 

o 

d 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

!  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  V  I  0.0 1  1,940.1 1  133.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.FL:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

— 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRl 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opel^tfon 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Pre^eht  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

INPUTS  ' 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS  ^ 

REQUIRED 

PRESENT 

calcUlahons 

HRnrR 

HRnrR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2060 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  RMAU3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

o 

o 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

o 

o 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^  oiol  1,940.1 1  133.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.;  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BM6 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter:  32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200^ 

2200 

2200l 

2200 

0 

Present  Operadons 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 1 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

requiredI 

PRESENT 

CALCULATIONS 

HRTfR 

HR/YR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

mpUTM 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO" 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D«0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

2 

H&V  UNIT 
RMAU4 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0-0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

. 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■:  :-■  TOTAL  ■;  .  ^  , :  .  .  | ~  0.0 1  1,940.1 1  133.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600^ 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

INPUTS' 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATldNS 

HR/YR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

2 

H&V  UNIT 
RMAU5 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

o 

o 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0,0 

0.0 

Condenser  Water  Reset 

0.0 

0-0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  0.0 

1,940.1 1  133;3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION;  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2060 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU6 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

1  MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200 

2200 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

600 

600 

600 

600 

600 

0 

Stop  Time 

“o' 

2200 

2200 

22001 

2200 

2200 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,800 

1,600 

Heating  HRSON 

2,880 

2,560 

C/H  HRSON  1 

4,693 

4,171 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37,50 

HOAOHC 

18.70 

18.70 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O-OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

Nsq 

2.30E+04 

2.30E+04 

fY 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  05-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  2060 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  RMAU6 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  TOTAL  '  '  I;::' i':  "  :  : ;  '  0.0 1  1,940.1 1  133.3 

EMC  ENGINEERS,  INC.  emcno.;1406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-96 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2060 

PAGE  1  OF  2 

Building  Sq.Ft: 

10,545 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

_B1 _ 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

4 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations  ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

4.8 

kWTTon 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  I  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HR/YR 

Cooling  HRSON  1 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

tX)OK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+bO 

DSC 

4.59E+03 

4.59E+03 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

35.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  ■  0.0 1  "  ■  ■O.Otv::.^'  35.5 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2060 

PAGE  1  OF  2 

Building  Sq.Ft.: 

37,828 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatibil 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

2200 

2200 

2200 

2200: 

2200 

0 

Present  OperatiOfis 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

4.8 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  ^  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,800 

3,360 

Heating  HRSON 

2,880 

5,376 

C/H  HRSON" 

4,693 

8,760 

Cooling  HRSAV 

1,560 

Heating  HRSAV 

2,496 

C/H  HRSAV 

4,067 

LOOKiUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O-OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

35.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  -■  v.  ^  ...  .  ...  • '  .  -O-Oj  ^  0.0 1  35.5 

3 

EMC  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

2060 

PAGE  1  OF  2 

Building  Sq.Ft.: 

10,545 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

RAD 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

4 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0000-2400 

!  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatidini 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 1 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

240^ 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

14.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20% 

HOURS 

kEOUlRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8.760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.59E+03 

4.59E+03 

NSC 

0,00E+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2060 

12 

BASEBOARD  RADIATION 
RAD 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

o 

o 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventllatlon/Recirculatlon 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

/.'../TOTAL  ^  ■/''■-  /  I  .  0.0|  :  ■.0.0  h  ■ 

ENERGY  CALCULATIONS 


BUILDING  2065 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B1 _ 


EMC  NO.:  1406-006 

DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

2400 

2400 

2400 

2400 

Presient  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSENT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9-57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.26 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  I  79.00% 

HOURS 

REQUIRED 

PRESENT 

calculahons 

HR/YR 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5.376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

9.3 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

-  ■  '  0.0 1'  .  ■  '  '  .  ,  0.01  : 

. . . . . 

EMC  ENGINEERS,  INC.  emcno.:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft.: 

20,144 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

2^ 

Enter  Weeks  of  Winter: 

32 

Required  Operation  — ^ 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400: 

2400' 

2400 

2400 

2400 

Present  Operations 

S 

M  ! 

T 

W 

TH 

F 

S 

Start  Time 

0 

ol 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

o 

b 

o 

m 

-f- 

o 

o 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57" 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.26 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  |  79.00% 

HOURS 

REQUIRED! 

PRESENT 

CALCULATIONS 

HRTfR 

HRTfR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON  1 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

9.3 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  0.0 1  ■  0.0 1  9.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft: _ 20,144  _ 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HX1 

EMC  NO.;  1406.006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required 

S 

M 

T 

w  r 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400  1 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+Ool 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

10.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.0984 

kW/Ton 

0 

MOSON 

7 

EFF  ^ 

1 

LOOK-UP  VALUE 

EFFHP  \  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON  n 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

12 

BASEBOARD  RADIATION 
HX1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

124.9 

HW  OA  Reset 

0.0 

s  0.0 

8.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  ■  ;;  '  0.0  j " S. .  , '  . .0.0]' .  '"'1'33.0^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  20,144 

BLDG: 

2065 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opei^tiori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400  i 

2400 

2400 

2400 

Preterit 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40" 

OPT 

188.00 

188.00 

INPUTS' 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

2215 

CFM  -  CLG 

0 

%OA 

12.66% 

%  Area 

12.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton  i 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%!  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

2 

H&V  UNIT 
HV1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

124.5 

Sub  Total 

0.0 

287.5 

124.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

14.9 

HW  OA  Reset 

0.0 

0-0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

/,::;:T0TAL  -I  ■  0.0|  ■  ;  287.5;|  ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 


Building  Sq.Ft: 

20,144 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV2 

EMC  NO.:  1406.006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY.ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatloh 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 1 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400" 

2400 

2400 

2400 

2400 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

6545 

CFM  -  CLG 

0 

%OA 

65.80% 

%  Area 

37.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/VR 

HRIYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2065 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


Date:  02“Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

369.4 

Sub  Total 

0.0 

1,012.1 

369.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

44.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL,  ,  -  . . .  :0.0|  1,012.1  (  413.8 

mm 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.Ft.:  4,322 

BLDG: 

2065 

I  System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ.  I 

Day 

6 

BRICK 

AF  OPS  BUIDING-ADMIN 

0600-1700 

MON-FRI 

EMC  NO.;  14064)06 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

w  1 

TH 

F 

S 

Start  Time 

0 

0 

0 

0' 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400  1 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

6545 

CFM  -  CLG 

0 

%OA 

12.68% 

%  Area 

64.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HF#R 

HRPfR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON  ' 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

24.90 

24.90 

HOAOHC 

12.42 

12.42 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

7.70E+03 

7.70E+03 

NSC 

2.89E+04 

2.89E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

2 

H&V  UNIT 
HV3 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

19,629.4 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

79.9 

Sub  Total 

0.0 

20,316.6 

79.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

21.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  “  0.0 1  20,316.6  j  101.2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  20,144 

BLDG; 

2065 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  ' 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operatioris 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSENT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

o.o'o 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+oT 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

/INPUTS.-'-:-:: 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

3000 

CFM  -  CLG 

0 

%OA 

31.60% 

%  Area 

17.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  ^ 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

2 

H&V  UNIT 
HV4 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0,0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

169.5 

Sub  Total 

0.0 

687.1 

169.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

20.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  687.1  I  189.S 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft: _ 20,144  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MU1 _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opeilitton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS-;--^  ■ 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

900 

CFM  -  CLG 

0 

%OA 

43.40% 

%  Area 

5.23% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/^ 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5.376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MU1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

61.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

1 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

O.Oi':;"  ■  0*0 1-  V-:-„61.0j 

z 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144 _ 

ISystem  Type  1 

'system  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MU2 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatioh 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0^ 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400: 

2400 

2400 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

oi 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

-  INPUTS:  -  ■  .  ■ 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

3840 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

22.10% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIREd 

PRESENT 

CALCULATIONS 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+00 

o.ooE+do 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MU2 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0,0 

0.0 

258.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

!  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  -  v  -  0.0 1  :0.0  h  ;  x  ■  ■  258.0 

3:;: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC1 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatfou^^^^^^^  — ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

mPin 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1000 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO, 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  81 .60%  I  81.60% 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC1 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  7.3 1 

0.0 1  0,0 

1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.FL: _ 20,144  _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC2 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Orier^tion 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

_ ^ 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400! 

2400 

2400 

2400 

2400 

2400 

INPUTS 

iNPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1000 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIREd 

PRESENT 

CALCULATIONS 

HRnrR 

HRfYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC2 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0-0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  ~  7.3!'  0.0l'v:: -v' :  .  ■■  .,0.0^ 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144 _ _ _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC4 _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ, 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400  i 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opei^tton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Preterit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

;;:-,v-;iNPUTS, 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1000 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  81 .60%!  81.60% 

HOURS 

requiredI 

PRESENT 

CALCULATIONS 

HRnrR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC4 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

,  'TOTAL  :  ■  v  :  ■/  7.3:'f  I. ^ .  ■  -0.0:  [;  h;;- iss:;;:'  ; :  .  O.O:: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft: _ 20,144 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC4A  _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BU(LDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Reddired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400: 

2400 

2400 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUY 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1000 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

liiVYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV  i 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC4A 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ~r  '  7.3"!  V  '  '  0.0  :0.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft: _ 20,144  _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ ACS _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AFOPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Rdduired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Pr^^erit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E~04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

O.OOE+00 

O.OOE+OO 

—  ^ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1000 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REOUtRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRfYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  1 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
ACS 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■ : ^  TOTAL  -  '  : : .  "  ^ 7.3'  [  ,  .  ,  0.0  ( ■  ■  -  ■ '  ;  :0;0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 


EMC  NO.;  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Building  Sq.Ft: _ 20,144 


System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
ACS 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AFOPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400; 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LGOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

hoa'uhc 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

20 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

1600 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRi^ 

HRIYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC6 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

27.1 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

27.1 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventllation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

..  I  '  ■ 

■■  27.1[:;^ 

0.0 

3 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.; 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft.: 

20,144 

System  Type 

3 

System  Name: 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: 

ACT 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

24001 

2400 

2400 

2400 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400"^ 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCcd 

4.29E-04 

4.29E-04 

DSC 

5.79E+0? 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57^ 

OAR 

7.40 

7.40  I 

OPT 

0.00 

o.oo] 

INPUTS; 

INPUT 

Motor  HP 

20 

Load  Factor 

0.8 

CFM  >  HTG 

0 

CFM  -  CLG 

1600 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  88.10%!  88.10% 

HOURS 

REQUIRED 

present 

CALCULATIONS 

HRfYR 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AC7 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

27.1 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

27.1 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

'  0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

..  TOTAL  ;  h \ ,  27.1  (  -  ■  ;0.0 1 .0.0.^ 

.  3 

EMC  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.; 

DACAOI -94-0-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft; 

20,144 

System  Type 

System  Name: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number; 

ACS 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

F 

s 

Start  Time  ! 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400; 

2400 

2400 

Present  Operations  V 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

700 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  81.60%  I  81 .60% 

HOURS  ^ 

CALCULATIONS 

REQUIRED 

KR/YR 

PRESENT 

Hl^R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8.760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
ACS 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

7.3 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

7.3 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

!  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL'^-^ 

•  7.3ji 0.0 1 

3  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144  _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AC9  _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400  ' 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tioii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Pi^Sent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

2415 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kVWfon 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULAHONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+dO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+OO 

Fs/\ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0-00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
ACS 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0-0 

0.0 

0.0 

Demand  Limit 

10.8 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

10.8 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:-TOTAL  -  V:  ■  .id.aj  ■  ■  ■  ■■  .  ■■  ■■  | 

'I 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft: 

20,144 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

I  BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

m 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-0? 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

1.8 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACC1 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0-0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

17.2 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

i  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. .  TOTAL  ■  -1.4  !■  .  .■  :  17.2]  -  0.0 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-00e 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft: 

20,144 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK  I 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operattbh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  OperatidnS^^^^^^^^^^^^^^ 

S 

M 

T 

_W _ 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS  I 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

1.8 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%!  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3.360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOfeUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACC2 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0  i 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

17.2 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^  TOTAL  >  1.4}  "  ■  17.2  j  0.0 

E  M  C  ENGINEERS,  INC.  emcno.:i406406 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.FL: 

20,144 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operafioiis 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LdOK^UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

1.8 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HRTITR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACC4 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

17.2 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■■■-■  J  1.4t,  ■■  .  T7.2( 

3 

E  M  C  ENGINEERS,  INC.  emc no. :i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2065 

PAGE  1  OF  2 

Building  Sq.Ft: 

20,144 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACCS 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NONA 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operattoh  > 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  I 

2400 

2400 

Presehi  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

W,;  [HPmS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

1.8 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  |  65.00% 

HOURS 

REQUIRE^ 

PRESENT 

CALCULATIONS 

UkffR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8.760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

COHSTAm^ 

LOOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACCS 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0  I 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

17.2 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

I-;  TOTAL  .  v- ■  v;  ^  ^_4  |  17.2 1  ^ i-Q.O 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 


Building  Sq.Ft.: _ 20,144 


System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC6 

EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400  1 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

iNPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

2.92 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

mmt 

PRESENT 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON  i 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

COHSTAm 

LOOK^UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E-04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACC6 


Date:  02“Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0-0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

27.9 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

>  TOTAL  I  ^  1.4|  :  27.a| :  :  ■  ^V:;:  :-(K0: 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2065 

Building  Sq.Ft.: _ 20,144  _ _ 

System  Type  11 

System  Name:  CONDENSING  UNIT 

System  Number: _ ACC7 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  ^ 

Construction 

Use 

Occ. 

Day 

5 

BRICK 

AF  OPS  BUILDING-NON  A 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o1 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400^ 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

moimp 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

1.43E-04 

1.43E-04 

DDCCC 

4.29E-04 

4.29E.04 

DSC 

5.79E+04 

5.79E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

JNPUTS-v^^ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

2.92 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfm 

HR^TR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2065 

11 

CONDENSING  UNIT 
ACC7 


Date:  02-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

27.9 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  V  •  -z :  j  ^  \ V 1 .4  L  27.9 1" ' " 

3 

ENERGY  CALCULATIONS 


BUILDING  2070 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2070 

Building  Sq.Ft: _ 10,545 _ 


System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

HV1 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

m  \HP\XTB 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

15 

hoauhI 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

10020 

COAUC 

O.OOE+00 

O.OOE+OO 

CFM  -  CLG 

0 

COAUHC 

0,00E+00^ 

O.OOE+OO 

%OA 

14.56% 

HOAOH 

123.59 

123.59 

%  Area 

57.70% 

HOAOHC 

61.63 

61.63 

TON  CAPC. 

0 

COAOC 

O.OOE+00 

O.OOE+OO 

MBTU  CAPC. 

0 

COAOHC 

O.OOE+00 

O.OOE+OO 

kW/Ton 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

12 

DC  DEMAND 

0.17 

0.17 

EFF 

r 

ECC 

O.OOE+00 

O.OOE+OO 

LOOK-UP  VALUE 

ECHC 

O.OOE+00 

O.OOE+OO 

EFFHP 

86.70% 

86.70% 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

0.(K)E+00 

O.OOE+OO 

HOURS 

REQUIRED 

PRESENT 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

CALCULATtoRl^i 

HRATR 

HR/YR 

DDCCC 

O.OOE+OO 

O.OOE+OO 

Cooling  HRSON 

1,400 

3,360 

DSC 

5.14E+03 

5.14E+03 

Heating  HRSON 

2,240 

5,376 

NSC 

2.70E+04 

2.70E+04 

C/H  HRSON 

3,650 

8,760 

F\^ 

1 

0 

Cooling  HRSAV 

1,960 

CHWR 

9.57 

9.57 

Heating  HRSAV 

3,136 

OAR 

7.40 

7.40 

C/H  HRSAV 

5,110 

opt| 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

52,733.8 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1,591.5 

Sub  Total 

0.0 

54,673.9 

1,591,5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

303.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

"o.b 

'  ~  o.o’ 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL:  O.b  54,673.9  I  1,894,8. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2070 

Building  Sq.Ft: _ 10,545 _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV2 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

600-1800 

MON-FR! 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Ri^iilr^  OperatidiT 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Prdsdnt  Oj:^rati0rts^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400  1 

2400] 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT  * 

hoauH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

8 

8 

d 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00^ 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS-, 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

3900 

CFM  -  CLG 

0 

%OA 

14.56% 

%  Area 

22.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  81 .60%!  81.60% 

HOURS 

REQUIRED, 

PRESENT 

CALCUtATIONS 

HR/YR 

HRWl 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV2 


Date;  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

617.9 

Sub  Total 

0.0 

19,363.7 

617.9 

Economizer 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

o.d 

“o.'o 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

'  0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL  V.  :  -  .'I  :  ...  1  MW.7  f ! .  :--;:..735.6 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

10,545 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OPS 

600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operatlonis 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

I  2400 1 

'2400^ 

2400 

2400 

::x:^rNPU^^ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

1020 

CFM  -  CLG 

0 

%OA 

27.00% 

%  Area 

5.87% 

TON  CAPC. 

d 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.CXD%  |  65,00% 

HOURS 

REQUIRED^ 

i  PRESENT 

CALCULATIONS 

iiiilii 

HRATR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

E'ii 

CONSTANT 

LOOK-UP 

INPUT;. 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

LU 

8 

d 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO,:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV3 


Date:  05~Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

3,516.9 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

161.9 

Sub  Total 

0.0 

3,646.3 

161.9 

Economizer 

0.0 

0.0 

o 

d 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

30.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

o.d 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;tOTAL  I  0.0  [  ■:;s,646.3.i  102,8 

•  5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LCXJATION:  FT.  DRUM 
Building  Sq.Ft: 

91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 

MAUI 

Typical  Building  information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800! 

_ 180^ 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600] 

0 

Stop  Time  I 

0 

o 

o 

CO 

1800 

1800 

1800' 

1800^ 

0 

INPUTS  " 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

14746 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

12.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3.650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

_ ^ 

C/H  HRSAV  ' 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

6.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+od 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0,17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00^ 

O.OOE+OO 

NSUCf^O 

O.OOE+00 

O.OOE+OO 

DDCCHG 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
MAU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

6.6^ 

Night  Setback 

0.0 

0.0 

260.0 

Sub  Total 

0.0 

1,633.7 

260.0 

Economizer 

0.0 

6.0 

0.0 

Ventilation/Recirculation 

0.0 

0.6 

0.0 

DDC  Control 

0.0 

0.0; 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

6.0 

0.6 

6.0 

Chiller  Demand  Limit 

0.0 

0.6 

6.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  -  1,633.7 1;:  „  '  :;:  ^:  26()i.O' 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
MAU2 

Typical  Building  information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN(i 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatlorr 

S 

M 

T 

w 

TH 

F  J 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

. 600 

600 

0 

Stop  Time 

0 

1800' 

1800 

1800'^ 

1800' 

'  1800' 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

13945 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

11.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWTTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HfUYR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOGK^UR 

INPUT  V 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0-00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+Ob 

O.OOE+OO 

NS"UCHC 

O.OOE+00 

b.OOE+00 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2070 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  MAU2 


Date: 


05'Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

miyr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

245.2 

Sub  Total 

0.0 

1,940.1 

245.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

b.o 

DDC  Control 

0.0 

0.0 

6.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0’ 

Condenser  Water  Reset 

oo"^ 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  .  .  0-0 1  . 1,940>1 1  245,2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-O033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU1 

Typical  Building  information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter:  _ 32 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Ri^ulred  Operdtl<m 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600^ 

600 

600 

0 

Stop  Time 

0 

1800"^ 

1800 

1800 

1800 

1800 

0 

Present  Operafions 

S 

M 

T 

W 

TH  ' 

600 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

0 

Stop  Time 

0 

18CX) 

1800 

”1800' 

180d' 

'1800 

0 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

8.46% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  8a70% 

86.70% 

HOURS 

required 

PRESENT 

CALCULATIONS 

HR^TR 

HR/YiR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUt 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

0,00E+0d 

O.OOE+OO 

COAUHC 

O.OOE+do 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2070 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  RMAU1 


Date:  05'Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

178.8 

Sub  Total 

0.0 

1,940.1 

178.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

00 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

HW  OA  Reset 

"oo 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

”  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 : 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  .;:v  ,i: ■  | . .  0,0 1  , : .i  1,940.1  j  V  :  .,178.#., 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reg  uired  Operatiori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

Ilook-up  value  I 

EFFHP  1  ^.70% 

86.70% 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1.400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

o" 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2070 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  RMAU2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0,0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. :  .  TOTAL  ■  ^  ^  ,  ,  .  j  :  ^  .  O.O]  '  1,940.l  |  177.5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406.006 

DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Red uired  Operation  ^ 

S 

M 

T  I 

W 

TH 

F 

S 

Start  Time 

0 

600 

600: 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUTS  ^ 

iNPUt 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULAnONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2070 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  RMAU3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventllation/Recirculatlon 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

^  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL«".  "  .  .  j  ./ V  "  0.0  (  ^  1,9404 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2070 

Building  Sq.Ft.: _ 91,771 _ 


System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

RMAU4 

EMC  NO.;  1406406 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Buiiding  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800; 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

^.:v:;iNPUTS  W 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^TR 

HRA^R 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2.240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+Ob 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWF^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
RMAU4 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0-0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0t  1,940.1 1  177.5 

■.  Z 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

CONSTANT 

LOOK^^UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRiYR 

HRA^R 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON  1 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
RMAU5 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

r-.TO'WL  |,  ,  O.Ol  1,940.1  i  M77.5- 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU6 

Typical  Building  Information 

Category  IConstruction 

Use 

Occ. 

Day 

31 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200  : 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18-70 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
RMAU6 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

I  0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0!  -1,940.1]  177.5 

EMC  ENGINEERS,  INC.  emc  no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2070 

PAGE  1  OF  2 

Building  Sq.Ft: 

91,771 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

RMAU7 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tiori 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800: 

1800 

0 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

!  1800 

1800 

0 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

Hr/vr 

HRnrR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
RMAU7 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

177.5 

Sub  Total 

0.0 

1,940.1 

177.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

1  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

•[  ,  ,  0.0 1  ..V  .1,940.11"  ■.  ■:;,:.:.::.:;:177.$| 

1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

91,771 

BLDG: 

2070 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU8 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HANC 

0600-2200 

MON-FRl 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


2D 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 1 

600 

600"^ 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800  ^ 

1800 

0 

Present  Operations 

S 

M 

T 

W  ^ 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  time 

0 

1800 

1800 

1800 

1800 

1800l 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10395 

CFM  -  CLG 

6 

%OA 

100.00% 

%  Area 

8.46% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

V-.:CONStANT:x:;^^ 

LOOK.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+Od 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.1 7I 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

. . DDCCHC 

O.OOE+'OO 

O.OOE+OO 

DDCCC 

O.OOE-»do 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

2 

H&V  UNIT 
RMAU8 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

00 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.61 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

178.8 

Sub  Total 

0.0 

1,940.1 

178.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0; 

Condenser  Water  Reset 

. . .  0.0 

~"'d’o 

Chiller  Demand  Limit 

_ qc 

0  0 

o’o 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  0.0 

I  -  "  _ 

3 

EMC  ENGINEERS,  INC.  emc  no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2070 

PAGE  1  OF  2 

Building  Sq.Ft: 

91,771 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

1800 

1800 

1800 

1800 

1200 

Pi^sent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  i 

2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

6.695 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

calculahons 

HRWft? 

HR/YR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5.376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

LGHDK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSO 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

13,209.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

15,149.4 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

49.5 

Chilled  Water  Reset 

0.0 

0.0 

^  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

0.0 1  49.6 

EMC  ENGINEERS,  INC.  emcno:i406^06 


PROJECT:  URfICS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2070 

PAGE  1  OF  2 

Building  Sq.Ft: 

91,771 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200  : 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatibn^^^^^^^^^^^^ 

s 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

1800 

1800 

1800 

1800 

1200 

Present  Operations  ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

6.695 

kWH'on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED^ 

PRESENT 

CALCULATIONS 

HR/YR 

HfUYR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4.096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

CONSTANT 

iJOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2070 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

49.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. ,,  .TOTAL  ^  0.0 !  ..  49.5. 

3 

ENERGY  CALCULATIONS 


BUILDING  2072 


EMC  ENGINEERS,  INC.  emcno:14064)06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2072 

PAGE  1  OF  2 

Building  Sq.Ft: 

7,811 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

HV1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM- OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operattbn 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 : 

600 

600 

600 

600 

0 

Stop  Time 

0 

18001 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

13720 

CFM  -  CLG 

0 

%OA 

14.56% 

%  Area 

86.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  83.10%!  83,10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRA^R 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2.240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+O'O 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

27,509.1 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

181.2 

Sub  Total 

0.0 

28,521.2 

181.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.2 

DDC  Control 

0.0 

0.0 

34.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 !  2«,52t.2 1 

215.9 

•  .  z 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
MAU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRl 

EMC  NO.:  1406406 

DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

- M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

■■-f;^eiNPUTS-'- 

INPUT 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.50% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

iCOK^UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+00 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2072 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  MAU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

74.1 

Sub  Total 

0.0 

1,079.5 

74.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.a;,;-  TOTAL  j-  ....  -  o.o  }  1,079.5 1  74.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.Ft:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operaitidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800^ 

1800 

1800 

0 

M  \fmns 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

o 

d 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL :  " )  V  v  -  '^O.O.  j .1,940.11  ^  133.3 

:■  3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FR! 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  OpSradbns  ^  ^ 

S 

M 

T  1 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCO 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

■ ,  .TOTAL^: :  'r  > '  ; :  - 1 :  0.0  1 ,940.T|: ;  ■  133i3^ 

3  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildina  Sq.Ft.:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNiT 
RIVIAU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06.Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time  I 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LQOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

o.ooE+do 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

o 

o 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o 

o 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

T^^^^  j  0.0 1  1,940.1 1  133-3 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operattoh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations  v 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

i 

CONSTANT 

iX)OK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

mPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

hMr 

hr/Vr 

Cooling  HRSON 

1.400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3.129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 : 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■■  .  TOTAL  ,  ■  ■  ■  I  ■'  0.0: !  :  ,  1,940.1 '  t:  ^  ,  : '  , :  1 33.3 : 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  37,828 

BLDG: 

2072 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
RMAU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatioil 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

_ ^ 

1800 

1800; 

1800 

1800 

1800 

0 

Present  Operati6iii$ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0^ 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPt 

188.00 

188.00 

.INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

6 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWATon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON  ^ 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

V  -vTOTAL  ■-.  ..  .  j  . ..  0.0 1  ..  .  .  1,940.1  (  .v:  :133.3; 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2072 

Building  Sq.Ft: _ 37,828 _ 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ RMAU6 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Regtiired  Operatroii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

18001 

1800 

0 

Present  Operatidni 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9320 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^R 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON  i 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAF^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

2 

H&V  UNIT 
RMAU6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

133.3 

Sub  Total 

0.0 

1,940.1 

133.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  j  0.0i  1,940.1 1  133J3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2072 

Building  Sq.Ft: _ 7,811  _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B1 _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800  I 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer; 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M  ^ 

T 

w  n 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

2400 

2400 

2400 

2400 

tJOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.8 

kWH'on 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  1 

EFFHP  1 

0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HFWR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL---';-..:.:: I  -. ■-  ■-  O.O.M ; -:^;44.4 1 

3 

EMC  ENGINEERS,  INC.  emc  no.;  i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2072 

PAGE  1  OF  2 

Building  Sq.Ft: 

7,811 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Fteqtiired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400; 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

4.8 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  I 

0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

Hk/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  ^ 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

i 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


2072 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 1 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

I  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

0.0 

0.0 

44^ 

3 

EMC  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

2072 

PAGE  1  OF  2 

Building  Sq.Ft: 

7,811 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tton 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

18001 

1800 

1800; 

1800 

1800 

1200 

Present  Oberadons 

S 

M 

T  __ 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400: 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

14.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/VR 

HR/YR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV  1 

1,280 

C/H  HRSAV 

2,086 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2072 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06“Apr*-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

13,209.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

29.5 

Sub  Total 

0.0 

15,149.4 

29.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

5.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

t  0.0  i  15,149.4 1  ^  ^^^5.1 

::  mi':: 

ENERGY  CALCULATIONS 


BUILDING  2074 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  16,704 

BLDG: 

2074 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

18001 

1800 

1800! 

1800 

1800 

0 

Present  Operadohs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

12.5 

HOAUH 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

9000 

COAUC 

O.OOE+00 

O.OOE+OO 

CFM  -  CLG 

0 

COAUHC 

O.OOE+00 

O.OOE+OO 

%OA 

14.56% 

HOAOH 

37.50 

37.50 

%  Area 

37.00% 

HOAOHC 

18.70 

18.70 

TON  CAPO. 

0 

COAOC 

O.OOE+00 

O.OOE+OO 

MBTU  CAPO. 

0 

COAOHC 

O.OOE+00 

O.OOE+OO 

kW/Ton 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

12 

DC  DEMAN 

0.17 

0.17 

EFF 

1 

ECC 

O.OOE+00 

O.OOE+OO 

LOOK-UP  VALUE 

ECHC 

O.OOE+00 

O.OOE+OO 

EFFHP 

85.80% 

85.80% 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

HOURS 

REQUIRED 

PRESENT 

DDCCHC 

O.OOE+00 

O.OOE+OO 

CALCULATIONS 

HIVYR 

HRnrR 

DDCCQ 

O.OOE+OO 

O.OOE+OO 

Cooling  HRSON 

1,400 

1,200 

DS^ 

O.OOE+OO 

O.OOE+OO 

Heating  HRSON 

2,240 

1,920 

NSC 

2.30E+04 

2.30E+04 

C/H  HRSON 

3,650 

3,129 

FV 

0 

0 

Cooling  HRSAV 

0 

CHWR 

9.57 

9.57 

Heating  HRSAV 

0 

OAR 

7.40 

7.40 

C/H  HRSAV 

0 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT,  DRUM 


Bldg  Number; 
System  Type 
System  Name; 
System  Number: 


2074 

2 

H&V  UNIT 
HV1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  :  TOTAL  .  I.  -  > .  .......  .0.0  j  :  -  :  ,  1 ,633.7:1.:  142^3 

z 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  16,704 

BLDG: 

2074 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRl 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800  I 

1800 

1800  1 

1800 

1800 

0 

Present  Operatibils 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1  1800 

1800 

0 

INPUTS 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

6300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

26.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRA'R 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

momm 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

37.50 

37.50 

HOAOHC 

18.70 

18.70 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

O.OOE+OO 

O.OOE+OO 

NSC 

2.30E+04 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2074 

2 

H&V  UNIT 
HV2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

100.0 

Sub  Total 

0.0 

1,307,0 

100.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 : 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  !  0.0 1  1,307.0 1  100.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.;  16,704 

BLDG: 

2074 

System  Type 

System  Name; 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

MNT  HANGAR  AVUM-HAN 

0600-2200 

MON-FRI 

EMC  NO.:  1406406 
DATE:  06-Apr-9S 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 3^ 


Required  Operation 

S 

- M - 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

i  1800 

1800 

1800 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

37.50 

37.50 

HOAOHC 

18,70 

18.70 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

0,00E+00 

DSC 

O.OOE+00 

O.OOE+00 

NSC 

2.30E+04" 

2.30E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS:- 

INPUT 

Motor  HP 

12.5 

Load  Factor 

0.8 

CFM  -  HTG 

9000 

CFM  -  CLG 

0 

%OA 

14.56% 

%  Area 

37.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

calculahons 

HR^TR 

HRTYR 

Cooling  HRSON 

1,400 

1,200 

Heating  HRSON 

2,240 

1,920 

C/H  HRSON 

3,650 

3,129 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2074 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

1,633.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

142.3 

Sub  Total 

0.0 

1,633.7 

142.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  „  .  t,""  ^ ,  0.0  I  ' 1,633v7i^':  :v  142.3 

3 

EMC  ENGINEERS,  INC.  emc no  1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2074 

PAGE  1  OF  2 

Building  Sq.Ft.: 

16,179 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28  ‘ 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Ob^i^tion  x^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Cjperadbns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

-  2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

9750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

31.80% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3.360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LQOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2J0E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


2074 

2 

H&V  UNIT 
HV4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

27,509.1 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

138.8 

Sub  Total 

0.0 

28,521.2 

138.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

26.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

!  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

~~  TOTAL  ■  :  0.0  [  ^  28,521.2i  165.2 

■VivV, 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ HV5 _ 


_ £ - — - 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM- OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2074 

Building  Sq.Ft: _ 16,179 _ 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Pi^$eiilt  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

42.40% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+Ob 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2074 

2 

H&V  UNIT 
HV5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,574.7 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

185.0 

Sub  Total 

0.0 

12,000.6 

185.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

35.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

,  TOTAL  .:;d: ''.r; ^  .  '  '  OO]  12,000.6  (  220.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  16,179 

BLDG: 

2074 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV6 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

EMC  NO.:  1406406 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ M 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400' 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

8200 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

26.80% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2074 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

117.0 

Sub  Total 

0.0 

19,363.7 

117.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculatlon 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

22.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0  j  19,363.7 1 

139.2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  16,179 

BLDG: 

2074 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV7 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM- OP 

0600-1800 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


RedUirPd  Oppratron 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600^ 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800! 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

constanI 

LdOK*.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

7100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

23.20% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS  ' 

required 

present 

CALCULATIONS 

HRnrR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  2074 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV7 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP" 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

101.2 

Sub  Total 

0.0 

19,363.7 

101.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

19.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  I  0.0  i  19,363;7l 

W'-'. 

3 

EMC  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.; 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2074 

PAGE  1  OF  2 

Building  Sq.Ft; 

16,179 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation^^^  s 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1  2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS- 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0,00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.8 

kWH'on 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  1  0.00%  1 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV  1 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2074 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  06"Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  1 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  ■  ,  .  ■ . ^  ■■ ;  ■ .  ,  , :  0.0,  |  ' . ' .  .  0.0 1; . 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2074 

Building  Sq.Ft: _ 16,179 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B2  _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1 800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Gperations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

0,00E+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

0 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.8 

kW/Ton 

0 

MOSON 

7 

EFF 

0.8 

LOOK-UP  VALUE  1 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2074 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Reclrculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

44.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0-0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  ■  TOTAL  ;  m;;:.,: ,  ,  0.0 1  :  .  ;  :::O;0:|;:  ..  44.4^: 

3 

E  M  C  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  2074 

PAGE  1  OF  2 

Building  Sq.Ft.: 

15,836 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

28 

BRICK 

MNT  HANGAR  AVUM  -  OP 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

1800 

1800 

1800  i 

1800 

1200 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

F 

CONSTANT 

LOOK*-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

123.59 

123.59 

HOAOHC 

61.63 

61.63 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.14E+03 

5.14E+03 

NSC 

2.70E+04 

2.70E+04 

FV 

1 

1 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

14.00% 

TON  CAPC. 

0 

MBTU  CAPC.  1 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2074 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

13,209.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

59.8 

Sub  Total 

0.0 

15,149.4 

59.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-  ;  TOTAL  .  0.0 1  '  .  15,149.4 *  71^2 ' 

ENERGY  CALCULATIONS 


BUILDING  2792 


EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  2792 

Building  Sq.Ft: _ 7,424 _ _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HVI _ _ _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

2 

BRICK 

MOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


R^ulred  Operation 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operadons 

— s — 

M 

T 

w 

TH 

F 

S 

Start  Time 

600 

600 

600 

600 

600 

600 

600 

Stop  Time 

1800 

1800 

1800 

1800 

1800 

1800 

1800 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

8 

O.OOE+00 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

8 

+ 

LU 

O 

O 

O 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+odl 

O.OOE+OO 

DSC 

2.04E+03 

2.04E+03 

NSC 

5.86E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

,  INPUTS- 

INPUT  i 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

2500 

CFM  -  CLG 

5000 

%OA 

24.90% 

%  Area  ' 

64.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  1  69.20% 

HOURS 

CALCUUVnONS 

REQUIRED 

PRESENT 

HR/Vft 

Cooling  HRSON 

1,400 

1,680 

Heating  HRSON 

2,240 

2,688 

C/H  HRSON 

3,650 

4,380 

Cooling  HRSAV 

280 

Heating  HRSAV 

448 

C/H  HRSAV 

730 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2792 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

943.9 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

277.9 

Sub  Total 

0.0 

1,186.9 

277.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0,0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  ,  .0.0|  ,  „ 

3. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

1  BLDG: 

7,424 

2792 

System  Type 

System  Name: 

System  Number: 

10 

HOT  WATER  BOILER  AND  PUMPS 

B1 

Typical  Building  Information 

Category 

Construction  I  Use 

Occ. 

Day 

2 

BRICK  ImOTOR  REPAIR  SHOP 

0600-1730 

MON-FRI 

EMC  NO.:  1406^006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


R^ulfed  Opwaticm 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0! 

0 

0 

“o1 

0 

0 

0 

Stop  Time 

2400! 

2400 

2400 

2400 

2400' 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

.  CONSTANT?:^  ' 

LOOK-UP 

INPUT  ^ 

hoauh 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

8 

+ 

Lli 

o 

o 

d 

O.OOE+OO 

HOAOH 

198.24 

198.24 

HOAOHC 

121.66 

121.66 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHq 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+Od 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O-OOE+Ool 

O.OOE+OO 

DSC 

2.04E+03 

2.04E+03 

NSC 

5.85E+04 

5.85E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.576 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

1  LOOK-UP  VALUE  1 

EFFHP  r  0.00% 

0.00% 

HOURS 

REQUIRED' 

PRESENT 

CAUCULAnONS 

HRATR 

HRATR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,37^ 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV  ' 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


2792 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

o 

d 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1  0.0 

HW  OA  Reset 

0.0 

0.0 

4.3; 

Chilled  Water  Reset 

0.0 

0.0 

0.0  i 

Condenser  Water  Reset 

0.0 

do 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^^TOTAL  1  0.01  0.0 

4.3 

ENERGY  CALCULATIONS 


BUILDING  4230 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION;  FT.  DRUM 

Building  Sq.Ft.:  10,220 

BLDG: 

4230 

System  Type 

System  Name: 

System  Number: 

7 

VAV  AHU 
AH-2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

1  0000-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600| 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400l 

2400 

2400 

2400 

2400 

2400 

INPUTS  -■  ■  ~ 

INPUT 

Motor  HP 

6.5 

Load  Factor 

0.8 

CFM  -  HTG 

3620 

CFM  -  CLG 

3620 

%OA 

35.00% 

%  Area 

25.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%!  81.60% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRJYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5.376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

iC/H  HRSAV 

5,319 

CONSTANT 

1 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHd 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHO 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHG 

p 

o 

o 

m 

+ 

o 

o 

o 

b 

o 

m 

+ 

o 

o 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04 

ECHC 

3.91  E-05 

3.91  E-05 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

7.05E-05 

7.05E-05 

DDCCC 

1.84E-04 

1.84E-04 

DSC 

2.26E+04 

2.26E+04 

NSC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4230 

7 

VAV  AHU 
AH-2 


Date:  04-Apr-95 

PAGE  2  OF  2 


IHEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

25,270.5 

0.0 

jOptimum  ST/SP 

0.0 

0.0 

0.0 

iDuty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Subtotal 

0.0 

25,270.5 

0.0 

Economizer 

0.0 

486.8 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

p 

o 

:DDC  Control 

0.0 

i  2,289.0 

57.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

' TOTAL ' '  /; /v:;  :H:' /  "  0.0 1  28,046.3 

e 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4230 

Building  Sq.Ft.: _ 10,220  _ 

System  Type  11 

System  Name:  CONDENSING  UNIT 

System  Number: _ ACCU-1 _ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter; 

32 

R^4ttired  Operation 

s  T" 

M 

T 

— w 

TH 

F 

S 

Start  Time 

0| 

700 

700 

700 

700 

700 

700 

Stop  Time 

_ Q1_ 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

I  TH 

F 

S 

Start  Time 

0 

0 

0 

!  0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

1  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0-00 

0.00 

COAud 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+OO 

COAUHG 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOa 

O.OOE+00 

O.OOE+OO 

COAOHq 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04 

ECHC 

3.91  E-05 

3.91  E-05 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHd 

O.OOE+00 

O.OOE+OO 

DDCCHC 

7.05E-05 

7.05E-05 

DDCCC 

1.84E-04 

1.84E-04 

DSC 

2.26E+04 

2.26E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT  1 

Motor  HP 

o’ 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPC" 

20 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS  ! 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HHIYR 

Cooling  HRSON  H 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4230 

11 

CONDENSING  UNIT 
ACCU-1 


Date:  04-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0  i 

191.4 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 !  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTALS "r ■■  ■  .  v  -'i' x ■  j :  '  '  0.0 1  ■ '  ' ■  "  191 .4 ■  0;0'. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4230 

Building  Sq.Ft.: _ 10»220  _ 

System  Type  11 

System  Name:  CONDENSING  UNIT 

System  Number: _ ACCU"2 _ _ _ _ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatibh  ■ 

1  S 

M 

T 

W 

TH 

F 

S 

Start  Time 

!  0 

700 

700 

700 

700 

700 

700 

Stop  Time 

i  0 

1600 

I  1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

o1 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

i  2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHQ 

p 

b 

o 

m 

4- 

O 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04 

ECHC 

3.91  E-05 

3.91  E-05 

Nsucd 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

7.05E-05 

7.05E-05 

DDCCC 

1.84E-04 

1.84E-04 

DSC 

2.26E+04 

2.26E+04 

NSC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

■  INPUTS ^ 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

1^ 

MBTU  CAPC. 

0 

kWn"on 

0 

MOSON 

7 

EFF 

1 

1  LOOK-UP  VALUE  1 

EFFHP  i  0.00% 

0.00% 

HOURS 

required! 

PRESENT 

CALCULATIONS 

HRfYR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8.760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4230 

11 

CONDENSING  UNIT 
ACCU-2 


Date:  04-Apr-95 

PAGE  2  OF  2 


iCOOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventllation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

I  0.0 

0.0 

HW  OA  Reset 

0.0! 

'  0.0 

0.0 

Chilled  Water  Reset 

0.0! 

95.7 

0.0 

Condenser  Water  Reset 

0^ 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  Sv  v:::V;TOTAL  • :  ,  ,  ■  ■ ■ .  ■ : :  •  '  ■  0.0  I  ' "  05  J-  [. ,  ■;  '  0.0' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4230 

Building  Sq.Ft.: _ 10,220  _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B-1  _ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

0000-2400 

:  SUN-SAT 

Enter  Weeks  of  Summer:  [ _ ^ 

Enter  Weeks  of  Winter:  I  '  32 


Recrulred  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700" 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600^ 

1600 

1600 

1600 

Pra^ent  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO] 

COAOHC 

O-OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04^ 

ECHO 

3.91  E-05 

3.91  E-05 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

7.05E-05 

7.05E-05 

DDCcd 

1.84E-04 

1.84E-04 

DSC 

2,26E+04 

2.26E+04 

NSC 

o 

o 

+ 

Lii 

O 

O 

b 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

■  h*;:  INPUTC 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area  ^ 

100.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.94 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00^ 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HRnm 

HR7YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


4230 

10 

HOT  WATER  BOILER  AND  PUMPS 
B-1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,246.4 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

2,246.4 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

231.3 

HW  OA  Reset 

0.0! 

0.0 

7.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

s  TOTAL  'O-Ol''  -..  ■■2,246'4tAiV->v  '■■:v238.2; 

3 

E  M  C  ENGINEERS,  INC.  EwcNo  me-oos 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4230 

PAGE  1  OF  2 

Building  Sq.Ft.: 

10,220 

System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ, 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

!  0 

700 

700 

700 

700 

700 

700 

Stop  Time 

I  0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHd 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAOHC 

O-OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04 

ECHd 

3.91  E-05 

3.91  E-05 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

7.05E-05 

7.05E-05 

DDCCC 

1.84E-04 

1.84E-04 

DSC 

2.26E+04 

2.26E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

'  INPUTS  ...  : 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

100.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.94 

kW/Ton 

0 

MOSON 

12 

^FF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULAHONS 

HR/YR 

HROTR 

Cooling  HRSON 

1,320 

3,360" 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

'Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4230 

10 

HOT  WATER  BOILER  AND  PUMPS 
B-2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,246.4 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

2,246.4 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  I 

0.0 

0.0 

231.3 

HW  OA  Reset 

'  0.0 

'  0.0 

7.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

x:;  f,.  TOTAL  •  x-  .]  :  .x,-.:-,,  .  ,  O.Oi,,;.  ■  2,246.4  '.r'""  .-238.2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4230 

Building  Sq.Ft.: _ 10,220  _ 

System  Type  7 

System  Name:  VAV  AHU 

System  Number: _ AH-1 _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

7 

BRICK 

MINI  MALL  WITH  GAS 

;  0000-2400  ' 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Red itired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1  1600 

1600 

1600 

1600 

Preserit  Operations 

S 

M 

i  T 

w 

TH 

F 

S 

Start  Time 

0 

0 

I  0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

ijQomiP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUO 

o 

o 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

o 

? 

UJ 

o 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

1.02E-04 

1.02E-04 

ECHC 

3.91  E-05 

3.91  E-05 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

7.05E-05 

7.05E-05 

DDCCC 

1.84E-04 

1.84E-04 

DSC 

2.26E+04 

2.26E+04 

NSC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

■•■■••I 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

5755 

CFM  -  CLG 

5755 

%OA 

14.00% 

%  Area 

75.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%!  81.60% 

HOURS  ^ 

REQUIRED! 

PRESENT 

CALCULATIONS 

HRfYR 

HRTfR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5.319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4230 

System  Type  7 

System  Name:  VAV  AHU 

System  Number:  AH-1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

19,438.9 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

19,438.9 

0.0 

Economizer 

0.0 

773.8 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

o 

o 

DDC  Control 

0.0 

3,639.0 

173.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

6 

TOTAL  j  0.0 1  23,851.7 1  173v5 

ENERGY  CALCULATIONS 


BUILDING  4305 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4305 

Building  Sq.Ft: _  32,157 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B1 _ 


EMC  NO.:  1406<006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

Start  Time 

S 

M 

T 

W 

TH 

F 

S 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

t  2400 

2400 

“  2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.632 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  78.00%  I  78.00% 

HOURS 

required' 

PRESENT 

CALCUtATIONS  1 

HR^TR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8.760 

CoolingHRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+00 

O.OOE+Ob 

COAOHC 

O.OOE+00 

O-OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A0 1-94-0*0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4305 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  05- Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

~HW  OA  Reset 

0.0 

0.0 

12.1 

Chilled  Water  Reset 

0.0 

0.0 

00 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0*01 

0.0 !  12.1 

.V  3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4305 

Building  Sq.Ft.: _ 32,157 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ B2 _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

i  MON-FRI 

Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter;  _ 32 


EMC  NO.:  1406-006 
DATE:  05-Apr-96 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Present  Operadons 

S 

W  . 

f 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24d0i 

2400 

2400 

2400 

2400" 

CONSTANT 

LOOK-UP 

iNPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+do 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

8 

m 

-i- 

8 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O-OOE+Od 

O.OOE+OO" 

ECHC 

o 

o 

+ 

LLl 

8 

d 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57" 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUt 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

d 

MBTU  CAPC. 

3.264 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

ILOOK-UP  VALUE  I 

I  EFFHP  [  78.00% 

78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRrt'R 

Cooling  HRSON 

1,500 

3,360 

Heating  HRSON 

2,400 

5,376 

C/H  HRSON 

3,911 

8,760 

Cooling  HRSAV 

1,860 

Heating  HRSAV 

2,976 

C/H  HRSAV 

4,849 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4305 

10 

HOT  WATER  BOILER  AND  PUMPS 
B2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,551.6 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

4,839.1 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

; _  0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

24,2 

Chilled  Water  Reset 

_ ^ 

0.0 

_ 0.0 

Condenser  yVater  Reset 

.  0.0 

0.0 

"o'o" 

Chiller  Demand  Limit 

0.0 

0.0 

. . .  0.0~ 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

o.o’l . . 4,839.1] .  . .  2i.2 

3 

TOTAL  I 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

32,157 

BLDG: 

4305 

System  Type 

System  Name: 

System  Number: 

12 

BASEBOARD  RADIATION 

FTR-1 

Typical  Building  Information 

Category 

Construction 

Use 

6cc. 

bay 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

..  th_  , 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

2000 

2000 

2000 

2000 

2000 

0 

Present  Operations 

s 

M 

T 

w 

I . 'tH . 

p 

S 

Start  Time 

0 

0 

"o 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS  y 

tNPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  CLG 

0 

%OA 

0.00% 

%  Area 

1 .60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/fon 

5 

MOSON 

EFF 

1 

LOOK-UP  VALUE  | 

EFFHP  1  0.00% 

0.00% 

HOURS  i 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,500 

3,360 

Heating  HRSON 

2,400 

5,376 

C/H  HRSON 

3,911 

8,760 

Cooling  HRSAV 

1,860 

Heating  HRSAV 

2,976 

C/H  HRSAV 

4,849 

CONSTANT 

LOOk-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

UJ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

o.db 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHd 

O.OOE+OO 

O.OOE+OO 

NSUCC 

p 

o 

o 

m 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7-40 

7.40 

OPT 

188.00 

188  00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4305 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

27.8 

Sub  Total 

0.0 

0.0 

27.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recircufation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

5.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.6 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

fOTAL  r  0.6T  oof  32.8 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

32,157 

BLDG: 

4305 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV-1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MONifRI^ 

EMC  NO,:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Require  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

2000 

2000 

2000J 

2000 

2000 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  _ _ 

2400" 

2400^ 

2400 

2400 

2400 

2400l 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

8 

LU 

o 

o 

d 

O.OOE+OO 

COAUHC 

O.OOE+OO 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+OO 

O.OOE+bO 

COAOHC 

O.OOE+Ob 

O.OOE+Od 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

'  ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDC^ 

O.OOE+OO 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

65 

Load  Factor 

0.8 

CFM  -  HTG 

38230 

CFM  -  CLG 

0 

%OA 

15.20% 

%  Area 

87.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

Ilook-up  value  I 

EFFHP  \  91.70% 

91.70% 

HOURS 

REQUiRib 

PRESENT 

CALCULATIONS 

HR/VR 

HR/YR 

Cooling  HRSON 

1,500 

3,360 

Heating  HRSON 

2,400 

5,376 

C/H  HRSON 

3,911 

8,760 

Cooling  HRSAV 

1,860 

Heating  HRSAV 

2.976 

C/H  HRSAV 

4,849 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  05-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  4305 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV-1 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

205.030.1 

0.0 

Optimum  ST/SP 

0.0 

7,948  7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1,513.0 

Sub  Total 

0.0 

212,978.9 

1,513.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

'  0.0 

0.0 

273.0 

HW  OA  Reset  _ 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

~  _ 0^ 

”6.0 

_ 6.o_ 

Condenser  Water  Reset 

i  0.6 

'o.o' 

o6 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

_ _ o.o] 

212,978.9 1 

1,786.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

32,157 

BLDG: 

4305 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 

HV2A 

Typical  Building  Information 

Category  j 

Construction 

Use 

Occ. 

L  _P?y _ 

81 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

1  M_ON-FRI_ 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter; 


20 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400^ 

2400' 

2400 

2400 

2400 

2400 

2400 

f^esent  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400^ 

r  '  2400 : 

2400 

2400 

'"2400 

IMPUTS 

INPUT 

Motor  HP 

17.5 

Load  Factor 

0.8 

CFM-HTG 

13780 

CFM-CLG 

0 

%  OA 

871% 

%  Area 

0.00% 

TON  CAPC. 

6 

MBTU  CAPcT  . . 

0 

kW/Ton  . 

. . 0 

MOSON  ‘  ” 

. . "12 

EFF 

1 

LOOK-UP  VALUE  I 

1  EFFHP r  8670% 

86.70% 

^  ■■  HOURS.' : 'v;-* 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

o.ooe+66 

COAUHC 

o 

8 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

"  77.49 

77.49 

COAO'C 

O.OOE+00 

O.OOE+OO 

CO"AbHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

bbccG 

O.OOE+00 

'  o'OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  Date:  05-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  4305 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number;  HV2A 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilafon/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  V'V- ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

32,157 

BLDG: 

4305 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNiT 

HV2B 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

EMC  NO.:  1406>006 
DATE;  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operaticm 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0\ 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

w 

TH 

F 

s 

Start  Time  _ 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  _ 

2400 

"  2400 

2400 

2400 

'2400; 

2400" 

2400 

INPUTS 

INPUT 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

10840 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,36WD 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

b.ooE+od 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSliCHC 

O.OOE+OO 

O.OOE+OO 

“ddcchc 

O.OOE+OO 

O.OOE+OO 

DDCCC 

d.OOE+OO 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

'  NSC 

5.41E+b4 

5.41  E+04 

FV 

0 

0 

CHWI^ 

9.57 

9.57 

OAR 

7.40 

7-40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-S033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  05-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  4305 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number;  HV2B 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

00 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0' 

00 

HW  OA  Reset 

0.0 

0.0 

0.01 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  .  '  1 

_  00 1  0  0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

32,157 

BLDG: 

4305 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category  ^ 

Construction 

Use 

I  Occ. 

Day 

8| 

BRICK 

PHYS  FIT  CENTER 

0645-2000  i 

MON-FW 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700  j 

700 

700 

700 

700 

0 

Stop  Time 

0 

2000 

2000 

2000 

o 

o 

o 

CM 

2000 

0 

Present  Operations 

s 

M  l 

■j  j 

w 

TH 

F 

s 

Start  Time 

6 

0 

0| 

0 

.  Oj 

0 

0 

Stop  Time 

2400 

2400 

2400  I 

2400  J 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

coa’uc 

O.OOE+00 

O.OOE+do 

coauh'c 

o 

? 

HI 

8 

o 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

. DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

. 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

6.5 

Load  Factor 

0.8 

CFM  -  HTG 

5120 

CFM  -  CLG 

0 

%  OA 

26.37% 

%  Area 

7.40% 

TON  CAPC. 

0 

MBTU'CAPC'.  ’ 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1~ 

1  LOOK-UP  VALUE  I 

1  EFFHP 

T  81.60% 

81 .60% 

:  .HOURS 

REQUIRED 

PRESENT 

CALCULAttONS 

hr/yI 

HHIYR 

Cooling  HRSON 

1,500 

3,360 

Heating  HRSON 

2,400 

5.376 

C/H  HRSON 

3,911 

8,760 

Cooling  HRSAV 

1,860 

Heating  HRSAV 

2.976 

C/H  HRSAV 

4,849 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  05-Apr>95 

PAGE  2  OF  2 

Bldg  Number:  4305 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

23,040.8 

0.0 

Optimum  ST/SP 

0.0 

893.3 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

128.7 

Sub  Total 

0.0 

23,934.0 

128.7 

Economizer  j 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

_  0.0 

0.0 

_ 0.0 

DDC  Control 

0.0 

_  0.0 

232 

HW  OA  Reset  1.  1  1’ '  T _ 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

6.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

6.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms^ _  _ 


ENERGY  CALCULATIONS 


BUILDING  4325 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4325 


EMC  NO.;  1406.006 

DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Building  Sq.Ft: _ 21,720 


Duiiuiiiy  *■** 

System  Type 

System  Name: 

System  Number: 

12 

BASEBOARD  RADIATION 

HX-1 

TvDlcal  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

22 

BRICK 

CHILD  SUPPORT  CENTER 

0700-1900 

MON-FRI 

Enter  Weeks  of  Summer:  _ _ 20 

Enter  Weeks  of  Winter:  _ 32 


Required  Operati Oil  > 

s 

M 

- T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

600 

1900 

_A. 

CD 

O 

O 

1900 

1900 

1900 

600 

Pre^qnit  Operations 

— s - 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400“^ 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

91.77 

91.77 

HOAOHC 

56.32 

56.32 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

2.55E+04 

2.55E+04 

NSC 

9.79E+04 

9.79E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

I88.O0I 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

26.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

2.155 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  I  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

HRn^R 

Cooling  HRSON 

1,720 

3,360 

Heating  HRSON 

2.752 

5,376 

C/H  HRSON 

4,484 

8,760 

Cooling  HRSAV 

1,640 

Heating  HRSAV 

2,624 

C/H  HRSAV 

4,276 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4325 

12 

BASEBOARD  RADIATION 
HX-1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,013.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0-0 

0.0 

552.8 

Sub  Total 

0.0 

4,300.8 

552.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

143.9 

HW  OA  Reset 

0.0 

0.0 

15.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  v.v;;  .."TOTAL  .^,,,0.0!-  -  .4,30&.8 1...  . 

■  a. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4325 

Building  Sq.Ft: _ 21,720  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV-1  _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

22 

BRICK 

CHILD  SUPPORT  CENTER 

0700-1900 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700" 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400^ 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

91.77 

91.77 

HOAOHC 

56.32 

56,32 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.55E+04 

2.55E+04 

NSC 

9.79E+04 

9.79E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

3445 

CFM  -  CLG 

0 

%OA 

25.30% 

%  Area 

24.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS 

REQUIRED 

present 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2.240 

5,376 

C/H  HRSON 

3,650 

8.760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4325 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV-1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7,815.4 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

552.1 

Sub  Total 

0.0 

8,103.0 

552.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

143.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0,0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  . 0.0 1  8,103.0 1  695.8 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4325 

Building  Sq.Ft.: _ 21,720 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV-2 _ 


EMC  NO.:  1406.006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

_ £-! - 

Construction 

Use  1 

Occ. 

Day 

22 

BRICK 

CHILD  SUPPORT  CENTERI 

0700-1900 

MON-FRI 

Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter:  32 


Required  Opei^tton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0^ 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400' 

2400 

2400 

2400 

LQOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

91.77 

91.77 

HOAOHC 

56.32 

56.32 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.55E+04 

2.55E+04 

NSC 

9.79E+04 

9.79E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

pi 

INPUTS  1 

INPUT 

1 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

2400 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.80% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/To)! 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRPfR 

HRTYH 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8.760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4325 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,607.0 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

386.5 

Sub  Total 

0.0 

6,850.0 

386.5 

Economizer 

0.0 

0.0 

0.0 

Ventilatlon/Recirculatlon 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

'  0.0 

100.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  '■  ■  ■  .  0.0  •  6,850.0 1  487.1 

m 

m 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4325 

Building  Sq.Ft: _ 21,720  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV-3 _ 


Typical  Building  Infoimation 


Category 

Construction 

Use 

Occ. 

Day 

22 

BRICK 

CHILD  SUPPORT  CENTER 

0700-1900 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Recrulred  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900l 

1900 

1900  I 

1900 

1900 

0 

EMC  NO.:  1406.006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Pi^Serit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

91.77 

91.77 

HOAOHC 

56.32 

56.32 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.55E+04 

2.55E+04 

NSC 

9.79E+04 ' 

9.79E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

2359 

CFM  -  CLG 

0 

%OA 

25.30% 

%  Area 

16.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4325 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV-3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr  '' 

Schedule  ST/SP 

0.0 

6,607.0 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

379.6 

Sub  Total 

0.0 

6,850.0 

379.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Redrculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

98.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  TOTAL  -  -  y  . .  .  0_q  |  .■■■■■  6,850.0  :  478.4 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4325 

Building  Sq.Ft.: _ 21,720 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV-4 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

22 

BRICK 

CHILD  SUPPORT  CENTER 

0700-1900 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

Oi 

1900 

1900 

1900 

1900 

1900 

0 

Present  Ojjerations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400^ 

2400 

2400^ 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

91.77 

91.77 

HOAOHC 

56.32 

56.32 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.55E+04 

2.55E+04 

NSC 

9.79E+04 

9.79E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

2359 

CFM  -  CLG 

0 

%OA 

25.30% 

%  Area 

16.50% 

TON  CAPC. 

0 

MBTU  CAPC, 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  \  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRnrR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4325 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV^ 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6.607.0 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

379.6 

Sub  Total 

0.0 

6,850.0 

379.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

98.8 

HW  OA  Reset 

I  0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

/ 'TOTAL'  • ^  j .J '  0.0  t  '  ■■■■■  ,6,850.0t'^ A19A 

ENERGY  CALCULATIONS 


BUILDING  4330 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4330 

Building  Sq.Ft: _ 12,968  _ _ 

'System  Type  3 

jsystem  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ _ _  .■ 


EMC  NO.;  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  I  Construction 

Use 

Occ. 

Day 

23  BRICK 

CHAPEL/REL  ED/CHILD  C 

0600-1800 

MON-FR! 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

32  I 

Required  Operation 

I  S 

M 

T 

w 

TH 

F 

- 1 

S 

Start  Time 

I  700 

700 

700 

700 

700 

700^ 

700 

Stop  Time 

1700 

2100 

2100 

2100 

2100 

2100 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0I 

0 

0 

0 

!  0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

i  2400 ; 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUG 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHCl 

O.OOE+00 

O.OOE+00 

HOAOH 

231.05 

231.05 

HOAOHC 

115.21 

115.21 

coAod 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

4- 

O 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

9.94E+03 

9,94E+03 

Nsq 

5.70E+03 

5,70E+03 

FV 

0 

0 

CHWI^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

30 

Load  Factor 

0.8 

CFM  -  HTG 

19145 

CFM  -  CLG 

0 

%OA 

10.00%'l 

%  Area 

82.00% 

fONCAPO 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  90.20%!  90.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS  i 

HRATR 

HRA'R 

Cooling  HRSON 

2,080 

3,360 

Heating  HRSON 

3,328 

5,376 

C/H  HRSON 

5,423 

8,760 

Cooling  HRSAV 

1,280 

Heating  HRSAV 

2,048 

C/H  HRSAV 

3,337 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4330 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU1 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

40,629.4 

0.0 

Optimum  ST/SP 

0.0 

3,729.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

o 

b 

60.6 

Sub  Total 

r 

o 

b 

44,359.1 

60.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0 

0.0 

105.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset  I 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0: 

(Chiller  Demand  Limit 

0.0 

0.0 

0.0; 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  ■■  TOTAL  -: 

""0.01 

44,359.1 1 

166,2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4330 


Building  Sq.Ft.: _ 12,968 


System  Type 

10 

System  Name: 

HOT  WATER  BOILER  AND  PUMPS 

System  Number: 

B1 

EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

23  BRICK 

CHAPEUREL  ED/CHILD  C  ! 

0600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

2100 

2100 

2100 

2100 

2100 

1700 

32 


Presehi  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

o 

o 

o 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

231.05 

231.05 

HOAOHC 

115.21 

115.21 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHCI 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUT^ 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

9.94E+03 

9.94E+03 

NSC 

5.70E+03 

5.70E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

o"^ 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

18.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.95 

kW/Ton 

0 

MOSON 

7 

EFF 

0.82 

1  LOOK-UP  VALUE  I 

EFFHP  1  79.00% 

79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRnrR 

Cooling  HRSON 

2,080 

2,880 

Heating  HRSON 

3.328 

4,608 

C/H  HRSON 

5,423 

7,509 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4330 

10 

HOT  WATER  BOILER  AND  PUMPS 
B1 


Date:  03-Apr-95 

PAGE  2  OF  2 


I  HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

3,865.8 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

13.3 

Sub  Total 

0.0 

4,433.6 

13.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 : 

23.2 

HW  OA  Reset 

0.0 

0.0 

^  8.6 

I  Chilled  Water  Reset 

0-0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  j  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 1  4,4^S\  45;1 

ENERGY  CALCULATIONS 


BUILDING  4350 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  BLDG:  4350 

Building  Sq.Ft: _ 13,310 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

W 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

iStop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

[Stop  Time 

!  2400 

2400 

2400 

2400' 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

8000 

CFM  -  CLG  ! 

0 

%OA 

100.00% 

%  Area 

17.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn’on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTTR 

Cooling  HRSON 

2.520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

... 

LOOK-UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

oool 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

-H 

O 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4350 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

!  Schedule  ST/SP 

0.0 

11,789.6 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

i  Duty  Cycle 

0.0 

0.0 

0.0 

i  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

220.0 

i  Sub  Total 

0.0 

12,801.7 

220.0 

Economizer 

0.0 

0.0 

0.0 

i  Ventilation/Recirculation 

0.0 

0.0 

0^ 

DDC  Control 

0.0 

0.0 

79.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

i  0.0 

0.0 

jChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  "TOTAL  W,::  .;;:  ,  ,0.0l  :  :  ::  12, SOIvTH-^:  "  MS.S; 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4350 


DUIlUlllJj  !..> 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

j  0400-2400  I 

SUN-SAT 

EMC  NO.;  1406406 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatton 

S 

M  ^ 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

24^ 

2400 

2400 

!  2400 

2400 

2400 

2400 

CONSTANT 

1 

tOOK^UP 

INPUT  t 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34n 

24.34 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT  j 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

5265 

CFM  -  CLG 

0 

%OA 

25.30% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF  , 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

MRfYR 

HRnrR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

i  2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  07-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  4350 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

12,575.6 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

212.5 

Sub  Total 

0.0 

13,655.2 

212.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

76.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

I  Condenser  Water  Reset 

0.0 

0.0 

0.0 

[Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

f-TOTAL. ,  ■  'f:  ■  0.0'!  ■:::  T 3,655^2 289v3- 

....3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4350 

Building  Sq.Ft: _ 13,310 _ 


System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ AHU3 


Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

i  BRICK 

ENK  PERS  DINNING  | 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Re^iiiiiad  dperation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

EMC  NO.:  14064)06 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


P^seht  dperiitjons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

o1 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

tX5dK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHO 

O.OOE+00 

0,00E+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

4670 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  |  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfm 

HRTYR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4350 

2 

H&V  UNIT 
AHU3 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

15,224.8 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

187.5 

Sub  Total 

0.0 

16,531.8 

187.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

67.7 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL,  -  V  1 

0.0 1  to, 531.8 1  255.2 

a 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  13,310 

BLDG: 

4350 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406.006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  32~ 


Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

I  2000 

2000 

2000 

Present  Ojperations 

S 

M 

T  I 

w  i 

TH 

F 

S 

Start  Time 

0 

0 

0; 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400^ 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK*.UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

Dsq 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

7430 

CFM  -  CLG 

0 

%  OA 

5.00% 

%  Area 

24.00% 

TON  CAPC. 

0 

MBTUCAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4350 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU4 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

22,600.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

300.0 

Sub  Total 

0.0 

24,540.3 

300.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0  I 

0.0 

108.4 

HW  OA  Reset 

_ 0^ 

0.0 

0.0 

Chilled  Water  Reset 

0.0 ! 

I  0.0 

0.0 

Condenser  Water  Reset 

0.0 

’  0.0 

0.0 

iChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  [  ^  ^  408.4 

mm 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBIUTY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4350 

Building  Sq.Ft.: _ 13,310 _ 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ AHU5 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation  j 

I  s 

M 

T 

w 

TH 

F 

s 

Start  Time 

i  400 

400 

400 

400 

400 

400 

400 

Stop  Time  ^ 

!  2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHO 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

3145 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

10.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

^FF 

1 

LOOK-UP  VALUE 

EFFHP  i  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4350 

2 

H&V  UNIT 
AHU5 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

9,605.1 

0.0 

Optimum  ST/SP 

0.0 

824.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

125.0 

Sub  Total 

0.0 

10,429.6 

125.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

45.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

,  :;S:;:TOTA«-  . .  V  ; ,  ,■  ^  '  ,  0.0  !  r  .  ^ '  10^29.6  I:,: ; ..  ; :  ■  '  ■.  '■  ;170i2 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4350 

Building  Sq.Ft:  _ 13,310 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6  _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

I  SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT  ^ 

LOdK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

_ CFM  -  HTG _ 

600 

CFM  -  CLG 

0 

%0A 

0,00% 

%  Area 

1.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

Pf 

1 

LOOK-UP  VALUE 

EFFHP  ^  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATiONS 

HR/YR 

Cooling  HRSON  i 

2,520 

3,360 

Heating  HRSON 

4.032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4350 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,614.1 

0.0 

Optimum  sf/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

20.0 

Sub  Total 

0.0 

7,181.9 

20.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

7.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL^^^":-  V  /.Omr  r  ■  ^  ^ 

27.2 

3  . 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4350 

Building  Sq.Ft.: _ 13,310 _ 

System  Type  9 

System  Name;  CONVERTER  AND  PUMPS 

System  Number: _ HE1 _ _ _ 


EMC  NO.:  14064)06 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Buiiding  Information 


Category  I 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000l 

2000 

2000 

2000 

Present  Operadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

7.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.5064 

kwrron 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  I  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HWYR 

Cooling  HRSON 

2,520 

3.360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

1  Heating  HRSAV 

1,344 

iC/H  HRSAV 

2,190 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

4- 

O 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHQ 

O.OOE+00 

O.OOE+dO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4350 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2.055.6 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

92.5 

Sub  Total 

0.0 

2,343.1 

92.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

33.4 

HW  OA  Reset 

0.0 

0.0 

11.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  ■  '  j:' >  0.0  (  ^2,343.1 ■  '  '  ^:i37.1 

3 

ENERGY  CALCULATIONS 
BUILDING  4400 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4400 

Building  Sq.Ft: _ 13,712 _ _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

^  ■ 

Construction 

Use 

bcc. 

Day 

17; 

BRICK 

BN  HQ  BLDG 

I  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

170F 

1700 

0 

Present  Operations 

S 

M 

T 

w  n 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400'l 

2400 

j  2400 

2400^ 

2400 

2400 

2400 

INPUTS  ^ 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

;  %  OA 

100.00% 

!  %  Area 

21.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

I  LOOK-UP  VALUE^ 

EFFHP  I  78.00%  |  78.00% 


HOURS  ' 

REQUIRED 

PRESENT 

calculations 

HR/YR 

HRA'R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

LdOK-Up 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUO 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

o 

+ 

LU 

o 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCcd 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4400 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


i  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

jSchedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

179.9 

Sub  Total 

0.0 

8,501.7 

179.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

_ 0^ 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

13.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;  TOTAL- ■ ; 0.0  j  '  |v . . 

193.8 

_ 3_J 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4400 

PAGE  1  OF  2 

Building  Sq.Ft.: 

13,712 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17! 

BRICK 

BN  HQ  BLDG 

0600-1700 

I  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

170^ 

0 

Pi^sertt  Operatione 

S 

- M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

Stop  Time 

2400 

.  2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

I 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE _ _ 

j  EFFHP  I  69.20%  |  69.2^ 


HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HRIYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

o 

o 

O.OOE+00 

COAUHC 

p 

O 

O 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

o 

+ 

m 

o 

o 

d 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4400 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


!  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

34.3 

Sub  Total 

0.0 

4,791.4 

34.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

'  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;■  itpT^L .  ..."  :\:i  0.0'  |  '  -  "  4,791.4^  ::  :  ■ . . ■  '36:9^^ 

■■  3-  : 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4400 

Building  Sq.Ft.: _ 13,712 _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HE1 _ _ ^ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Ofierqtiori 

;i  s 

M 

T 

w 

TH 

F 

S 

Start  Time 

!  0 

600 

600 

600 

600 

600 

0 

Stop  Time 

1  0 

1700 

1700 

1700 

1700 

1700^ 

0 

Present  Opera^ohs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400; 

2400 

2400 

i' 

1 

iNPUTS  1 

INPUT 

1 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

I  LOOK-UP  VALUE  _ 

EFFHP  i  78.00% 

1  78.00%  1 

HOURS 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HIWR 

HRfYR 

'cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2.080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

LOOK-UP 

'mmixmx 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO" 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

o 

+ 

LU 

o 

O 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4400 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287,5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 1 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  1 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;  .  ■  Iv-^v -  '  '  ,  5,328.$ j:; 

EMC  ENGINEERS,  INC. 


EMC  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION;  FT.  DRUM 

BLDG: 

4400 

PAGE  1  OF  2 

Building  Sq.Ft.: 

13,712 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

i  0 

1700 

1700 

1700 

1  1700 

1700 

0 

Presierit  Operations 

1  S  i 

M 

T  ! 

w 

TH 

F 

S 

Start  Time 

1  0 

0 

0 

o\ 

0 

0 

0 

Stop  Time 

!  2400 

2400 

1  2400 

2400; 

2400 

2400 

2400 

:v>:;:<;,:;:INPUTS 

(NPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0^ 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

TON  CAPC” 

0 

MBTU  CAPO. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

HOURS 

CALCULATiONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

'Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8.760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

tc/HHRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.001 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHd 

O.OOE+00 

O.OOE+0^ 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

echo 

O.OOE+OO  ^  O.OOE+00 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCd 

O.OOE+OO 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9,57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4400 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0,0 

0.0 

Night  Setback 

0.0 

0.0 

642.4 

Sub  Total 

0.0 

2,397.8 

642.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

49.8 

HW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

i 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  i 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

I  0.0|  2,397.8  i  ^93.0 

ENERGY  CALCULATIONS 


BUILDING  4405 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4405 


System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

24 

BRICK 

CHAPEL  ZONE 

0800-1400 

SUN 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

800 

0 

900 

0^ 

900 

0 

0 

Stop  Time 

1300 

0 

1200 

0 

1200 

0 

0 

Present  Operations 

S 

M 

T 

W  ^ 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

240^ 

240^ 

2400 

LOOK-UP 

input 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO" 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

372.76 

372.76 

HOAOHC 

185.87 

185.87 

COAOC 

O.OOE+Od 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

8 

d 

O.OOE+OO 

ECHO 

8 

8 

d 

O.OOE+OO 

NSUcd 

O.OOE+OO 

O.OOE+OO 

NSUCHQ 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

7.01  E+03 

7.01  E+03 

NSC 

2.51  E+05 

2.51  E+05 

FV 

147 

147 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPWT 

Motor  HP 

17.5 

Load  Factor 

0.8 

CFM  -  HTG 

3216 

CFM  -  CLG 

0 

%OA 

48.78% 

%  Area 

58.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULAT8»JS 

Hmn 

HR«R 

Cooling  HRSON 

340 

3,360 

Heating  HRSON 

544 

5,376 

C/H  HRSON 

8,760 

Cooling  HRSAV 

3,020 

Heating  HRSAV 

4,832 

C/H  HRSAV 

7.874 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4405 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU1 


Date:  06-Apr~95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

94.795.3 

0.0 

Optimum  ST/SP 

0.0 

2,263.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

345.9 

Sub  Total 

0.0 

97,058.7 

345.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

22.1 

DDC  Control 

0.0 

0.0 

9.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 ! 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL  ■ ;( , ;  .  '  ;  0.6 1.-  ;  - ,  /.  ■  ,  97;6S8.r  i .  :  "  . :  yifif 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -S4-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4405 


OUllVllli^  ... 

System  Type 
System  Name: 
System  Number: 

2 

H&V  UNIT 
AHU2 

Typical  Building  Information 

I  Category 

IConstruction 

Use 

Occ. 

Day 

25  BRICK 

CHAPEL  OFFICE  ZONE 

0600-1700 

SUN-FRI 

EMC  NO.:  1406<006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAWLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter; 


32 


Riiqulr^  Operation  > 

S 

M 

T  1 

W 

TH 

F 

S 

Start  Time 

600 

600 

600 

600l 

600 

600 

0 

Stop  Time 

1300 

1700 

1700 

1700' 

1700 

1700 

0 

Present  0{mraiidn$  <^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0^ 

0 

0 

6 

0 

0 

Stop  Time 

2400 

2400 

2400^ 

2400 

2400 

2400 

2400 

INPUTS  n 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

2900 

CFM  -  CLG 

0 

%OA 

31.03% 

%  Area 

77.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOUt^ 

required 

present 

CALCULATIOfJS 

HRATR 

HmR 

Cooling  HRSON 

1,480 

3,360 

Heating  HRSON 

2.368 

5,376 

C/H  HRSON 

3,859 

8,760 

Cooling  HRSAV 

1,880 

Heating  HRSAV 

3,008 

C/H  HRSAV 

4,901 

CONSTANT 

1 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+OO 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+CX) 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+Oa 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPl 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4405 

2 

H&V  UNIT 
AHU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

50,581.4 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

178.9 

Sub  Total 

0.0 

52,521.5 

178.9 

Economizer 

0.0 

0.6 

0.0 

Ventilation/Recircutation 

0.0 

0.0 

9.0 

DDC  Control 

0.0 

0.0 

68.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  52,521.5 1  ^  MO.J 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

7,048 

BLDG: 

4405 

System  Type 

System  Name: 

System  Number: 

10 

HOT  WATER  BOILER  AND  PUMPS 

HE1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

25 

BRICK  ^ 

CHAPEL  OFFICE  ZONE  1 

0600-1700 

SUN-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


ReQuIred  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0^ 

0 

0 

0 

0 

Stop  Time 

1300 

1800 

1800 

1800^ 

1800 

1800 

1200 

(Resent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400“^ 

2400^ 

2400 

2400 

2400 

2400 

INPUTS 

input 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC, 

0 

MBTU  CAPC. 

0.505 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  0.00%  I  0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/VR 

Cooling  HRSON 

2.580 

3.360 

Heating  HRSON 

4,128 

5.376 

C/H  HRSON 

6,726 

8,760 

Cooling  HRSAV 

780 

Heating  HRSAV 

1.248 

C/H  HRSAV 

2,034 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

doo 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+Ool 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1 .26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHWR 

9.57 

9.57 

OAF 

7.40 

7.40 

OPl 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4405 

10 

HOT  WATER  BOILER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

3.7 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

o.'o” 

0.0 

Chiller  Demand  Limit 

0.0 

do 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  TOTAL:  :  :  -  ■  [  ^  v  o.o|-  '  '  3.7' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4405 


Building  Sq.Ft:  _ 7,048 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

EMC  NO.:  1406-006 

DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  i 

Day 

25 

BRICK 

CHAPEL  OFFICE  ZONE  H 

0600-1700 

SUN-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Required  Operation 

S 

M 

T 

W  ^ 

TH 

F 

S 

Start  Time 

600 

600 

600l 

600 

600 

600 

0 

Stop  Time 

1300 

1700 

1700 

1700 

170^ 

1700 

0 

Rrbsdnt  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400^ 

24001 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

28.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HRATR 

Cooling  HRSON 

1,480 

3,^ 

Heating  HRSON 

2,368 

5,376 

C/H  HRSON 

3,859 

8,760 

Cooling  HRSAV 

1,880 

Heating  HRSAV 

3,008 

C/H  HRSAV 

4,901 

:::CONSTANT:;?: 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+OO 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

o 

8 

m 

+ 

8 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4405 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  OG-Apr-SS 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,600.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

66.2 

Sub  Total 

0.0 

4,888.1 

66.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

25.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

0*0  (  4,8$a*1|  015 

ENERGY  CALCULATIONS 


BUILDING  4410 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4410 

Building  Sq.Ft: _ 12,838 _ 

System  Type  1 

System  Name:  H&V  UNiT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ _ _ 


EMC  NO.;  1406.006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction  ^ 

Use 

Occ. 

Day 

17 

BRICK  I 

BN  HQ  BLDG 

i  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opefatroh 

S 

M 

T 

W 

TH 

F  ! 

s 

Start  Time 

0 

600’ 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

24001 

2400 

1  2400 

2400 

2400 

2400 

INPUTil 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00%! 

%  Area 

21.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HRfYR 

PRESENT 

HR/VR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

iC/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP  i 

::x:|:;1NPUT---:-^: 

HOAUTf 

0.00 

o.oo" 

HOAUHC 

0.00 

0.00 

COAUC 

0,00E+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO^ 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHq 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

LIJ 

o 

o 

b 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

CO 

o 

LU 

4.84E+63 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4410 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr  1  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

i Night  Setback 

0.0 

0.0 

168.4 

Sub  Total 

0.0 

8,501.7 

168.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

;DDC  Control  I 

0.0 

0.0 

13.1 

iHW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0f  ^  ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4410 

Building  Sq.Ft.: _ 12,838  _ 

I  System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU-2  _ 


EMC  NO.:  1406>006 
DATE:  05.Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction  Use 

Occ. 

Day 

17! 

BRICK  iBNHQBLDG 

:  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

O  CM 

CM  CO 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

i  Present  Operations 

S 

M 

T  i 

w  ! 

TH 

F 

S 

Start  Time 

0 

0 

0; 

0: 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400: 

2400 

2400 

2400 

'  INPUTS  ~ 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

eff _ 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HRTfR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

'c/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

O/H  HRSAV 

5,371 

FT 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

-1- 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O-OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4410 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

32.1 

Sub  Total 

0.0 

4,791.4 

32.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

--■vm  :\'.TOTAL  ■  .  :  ^  .'0.0i  ;  v  ;4,7914f::Kv ' 

3  ■■■: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.0. 6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4410 


Building  Sq.Ft.: _ 12,838 


System  Type 

System  Name; 

System  Number: 

9 

CONVERTER  AND  PUMPS 

HE1 

Typical  Building  Information 

Category 

I  Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

EMC  NO.;  1406-006 
DATE;  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Required  Operation 

S 

M 

T  1 

W  i 

TH 

F 

S 

Start  Time 

0 

600 

1  600 : 

6001 

600 

600 

0 

Stop  Time 

0 

1700 

1  1700 

1700 

1700 

1700l 

0 

Present  Operations 

s  ! 

M 

T 

W  ! 

.  TH 

—  ^ 

_ ; 

Start  Time 

0 

0 

0 

0 

Oi 

Oi 

0, 

Stop  Time 

2400 

2400" 

i  2400 

2400  1 

24001 

24001 

2400  1 

INPUT 

Motor  HP 

Load  Factor 

0.8 

CFM  -  HTG 

CFM  -  CLG 

o" 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.2602 

kWATon 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS  '■  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

hr/yr 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP ' 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHQ 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHd 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 !  7.40  1 

OPT 

188.00 1  188.00'! 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


4410 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 !  0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

r  0.0 

0.0 

0.0 

DDC  Control 

'  0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  [ 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■■■■/  .  j,  •  o.O'i  ■  5, 328.6 1-" V-: 1.9 

■  ■  z  .  ■■■ 

EMC  ENGINEERS,  INC. 

EMC  NO.:  1406>006 

PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM  BLDG: 

4410 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,838 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opei^tibn 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700'  1700!  0 

Present  Operations 

S 

M 

T 

w  i 

TH 

F 

S 

Start  Time 

0 

0 

0 

o| 

0 

0 

0 

Stop  Time 

2400 

2400 

!  2400 

24001 

2400 

2400 

2400 

INPUTS  . . 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%"OA 

0.00% 

%  Area 

75.00% 

TON  CAPa 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF  ~| 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%!  65.00%  1 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

IC/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0,00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

o 

+ 

LU 

O 

O 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHq 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+b3 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4410 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

601.4 

Sub  Total 

0.0 

2,397.8 

601.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

46.6 

HW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

jChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3  i 

TOTAL 

j  0.0|  2, 397,8i' '  648.91 

ENERGY  CALCULATIONS 


BUILDING  4412 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4,412 


Building  Sq.Ft.: _ 51,280 


System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE-1 

EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.5123 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8.760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

111 

o 

o 

d 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4,412 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

3.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ..  .  v-  .  0.0 1  , -V :;^.  :'287;5^  3.8 

EMC  ENGINEERS,  INC.  emc no.; i4064)06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4,412 

PAGE  1  OF  2 

Building  Sq.Ft: 

51,280 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

Typical  Building  Information 


Category 

_ —f.  ■ - 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700  1 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

i  2400 

2400 

2400 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0,00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

-H 

O 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5,84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.67 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.9801 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUIRED 

present 

CALCULATIONS 

HR/^ 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4,412 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0, 

HW  OA  Reset 

0.0 

0.0 

!  7.3 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  ■  :  |  0.0 1  ^  ^  0.0 1  ^  7.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG: 

Building  Sq.Ft: _ 17,435 _ 

System  Type  14 

System  Name:  VENTILATION 

System  Number:  AHU1  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY.ENL  BRK 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


w 

TH 

F 

s 

600 

600 

600 

JNPITT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

CFM  -  CLG 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 


MBTU  CAPC. 


kW/Ton 


MOSON 


EFF 


LOOK-UP  VALUE 


EFFHP 


79.00%  79.00% 


^EQUfRED  PRESENT 
HR/YR  HR/YR 


1,300  3,360 


CONSTANT 

HOAUH 


HOAUH 


COAUQ 


COAUHQ 


HOAO 


HOAOH 


COAOq 


COAOHQ 


DC  DU 


DC  DEMAN 


ECO 


ECHO 


Nsuca 


NSUCHQ 


DDCCHQ 


DDCCC 

DSC 


NSQ 


LOOK-UP 

o.odl 


O.OOE+OO 


O.OOE+00 


110.07 


O.OOE+OO 


O.OOE+OO 


0.17 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


5.84E+03 


4.86E+04 


0 


9.57 


INPUT 

0.00 


0.00 


O.OOE+OO 


O.OOE+OO 


220.75 


110.07 


O.OOE+OO 


O.OOE+OO 


0.00 


0.17 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


O.OOE+OO 


5.84E+03 


4.86E+04 


0 


9-57 


7.40 


188.00 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

14 

VENTILATION 

AHU1 


01-Apr.95 
PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

Schedule  ST/SP _ 

Optimum  ST/SP _ 

Duty  Cycle _ 

Demand  Limit _ 

Night  Setback _ 

Sub  Total 


Economizer _ 

Ventilation/Recirculation 


DDC  Control _ 

HWOA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset _ 

Chiller  Demand  Limit 


Remote  Monitoring,  Maintenance, 
Run  Time,  and  Safety  Alarms 


kWh/yr 

4,666.1  ' 
425.8  ~ 

_ 0^' 

_ q^_ 

_ 0.0 

5,092.0 


_ 0^_ 

0.0 


_ 0^ 

0.0  I 


_ 0. 

_ 0.0 

0.0 


MBtu/yr 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4412 


Building  Sq.Ft: 


17,435 


System  Type 
System  Name: 
System  Number; 


14 


AH 


^^NTILATION 


EMC  NO.;  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 1 

BRICK 

ADM  &  SUPPLY, ENL  BRK  i 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required 

Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

stop  Time 

2400 

2400 

2400 

2400 

2400 

fm 

-INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4566 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

CALCULATIONS 

mikwzm 

Cooling  HRSON 

Heating  HRSON 

C/H  HRSON 

3,389 

■K^l 

Cooling  HRSAV 

Heating  HRSAV 

C/H  HRSAV 

If 

CONSTANT 

LOOK^UP 

■  -.mBrnm: 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

0,00E+00 

COAUHG 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHa 

110,07 

110.07 

COAOd 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

o 

1  O.OOE+00 

Nsucd 

O.OOE+00 

O.OOE+00 

NSUCHO 

o 

8 

m 

+ 

o 

o 

!  O.OOE+OO 

DDCCHO 

O.OOE+00 

1  O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+00 

Dsd 

5.84E+03 

5.84E+03 

Nsd 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWF^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

EMC  ENGINEERS,  INC- 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

14 

VENTILATION 

AHU2 


01-Apr.95 
PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

Schedule  ST/SP _ 

Optimum  ST/SP _ 

Duty  Cycle _ 

Demand  Limit _ 

Night  Setback _ 

Sub  Total _ 

Economizer _ 

Ventiiation/Recirculation _ 

DDC  Control _ 

HW  OA  Reset _ 

Chilled  Water  Reset _ 

Condenser  Water  Reset 


Chiller  Demand  Limit _ 

Remote  Monitoring,  Maintenance, 
Run  Time,  and  Safety  Alarms 


TOTAL 


kWh/yr 


MBtu/yr 


0.0 

4,666.1 

.  0.0 

0.0 

425.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5,092.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o 

d 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

EMC  ENGINEERS,  INC.  emcno.:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  12-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4412 

PAGE  1  OF  2 

Building  Sq.Ft.: 

17,435 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

AHU-3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Pay 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Reqiiired  OperStton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operation^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

o’oo 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHO 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

4566 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  \  79.00%  1  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATONS^^^^^^^^^^^^^ 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


4412 

14 

VENTILATION 

AHU-3 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0-0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

TOTAL 

0 

EMC  ENGINEERS,  INC.  emcno.:14064)06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  12-Apr-95 

CLIENT  CONTRACT  NO.: 

OACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4412 

PAGE  1  OF  2 

Building  Sq.Ft.: 

17,435 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

AHU-4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Prei^eint  Oper^tfoPi 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+ob 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

4779 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

14 

VENTILATION 

AHU-4 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

'  0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

!  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

.  ■:,::,TOTAL  .  :  j.:.:  '  .  ■  ■  ■  o.o:|^  > 0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0.0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4412 

Building  Sq.Ft: _ 17,435  _ 

System  Type  1 

System  Name:  H&V  UNiT  WiTHOUT  RETURN  FAN 

System  Number: _ AHU6 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typicai  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

PreSUlit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

_ 9. 

0 

0 

IStop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  ■  65.00%!  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YS 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8.760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

coa'uc 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

o.bo 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

p 

C) 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWH 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

108.1 

Sub  Total 

0.0 

1,683.3 

108.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

13.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL-.:."'  n::':'  ;  ;;iv  ■■■-  -  '  '  1,683.3]  121.1 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4412 

Building  Sq.Ft: _ 17,435 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU7 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Redtii^d  Operatron 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600^ 

600 

600 

600 

600 

0 

1  Stop  Time 

0 

1700; 

1700 

1700 

1700 

1700 

0 

Present  Operadphs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o1 

0 

0 

0 

0 

0 

Stop  Time 

2400 

24001 

2400 

2400 

2400 

2400 

2400 

<:ONStANT 

LOOK-UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

Dsq 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3.389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  02-Apr-95 

PAGE  2  OF  2 

4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU7 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

108.1 

Sub  Total 

0.0 

1,683.3 

108.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

13.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  TOTAL  .  :  ■  .j:  '■  -0.0  (  1,683.3 1  121.1 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4412 

Building  Sq.Ft.: _ 17,435 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU8 _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY.ENL  BRK 

0600-1700  : 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatidh 

S 

M 

T 

W  I 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

17001 

1700 

1700 

0 

Pi^i^eh  t  Operatidhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

COHSTAm 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS  ; 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3.360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5.371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU8 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

o 

d 

108.1 

Sub  Total 

0.0 

1,683.3 

108.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

!  13.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

j 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0l  1, 683.31  121.1 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG:  4412 

Building  Sq.Ft.: 

17,435 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU9 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FR! 

EMC  NO.:  1406>006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

■  ■V-JNPUTS;  ■  -  ' 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

12.75% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kWATon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

piEQUIRED 

PRESENT 

CALCULAHONS 

mWYR 

HR^TR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCd 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00" 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU9 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

108.1 

Sub  Total 

0.0 

1,683.3 

108.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

13.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  y  j  0Qj  1,633.3 1 

121.1 

3 

E  M  C  ENGINEERS,  INC.  emcno.:i4064)06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4412 

PAGE  1  OF  2 

Building  Sq.Ft.: 

33,845 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU10 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15l 

BRICK 

ADM  &  SUPPLY,  ENL  BRK  ! 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T  I 

w  I 

TH 

F 

S 

Start  Time 

0 

0 

0 

o| 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

,  INPUTS-:; 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1860 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

19.30% 

TON  CAPC” 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  I  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR7YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU10 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

79.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  .  :  .  0.0|  ■  O.Oi 

EMC  ENGINEERS,  INC.  emc no.;  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4412 

PAGE  1  OF  2 

Building  Sq.Ft.: 

33,845 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU11 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENLBRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  I 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1350 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

19.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^ 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON  1 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANi 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWFi 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4412 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU11 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0; 

0.0 

79.2 

HW  OA  Reset 

0.0  1 

0.0 

0.0 

Chilled  Water  Reset 

0.0  1 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

....  TOTAL-  V-:-:;:::::.;.; 1; '  - '  0.0| '  ■  0.0  : 

. . . . . . 

ENERGY  CALCULATIONS 


BUILDING  4414 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4,414 

Building  Sq.Ft.: _ 35,198 _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HE-1 _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY.ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Preseht  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

I 

LGOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO" 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

'■  INPUTS'V ■ 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.3875 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALGULATIONS 

HF^ 

HRTfR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4,414 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  01 -Apr-95 
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HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

o 

o 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0  (  287.5 1 

2.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4,414 

Building  Sq.Ft: _ 35,198 _ 

System  Type  12 

System  Name:  BASEBOARD  RADIATION 

System  Number: _ HE-2  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY.ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

;  ■:;‘INPUTS\^^^ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.6683 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  I  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

Hl^ 

HR^fR 

Cooling  HRSON 

3.360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON  1 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO,:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4,414 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

4.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  n  0.0 1  0.0 1  4.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4414 

Building  Sq.FL: _ 8,800  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406-006 
DATE;  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY.ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Op^fatidri 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS';;:; 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/VR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO" 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4414 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

72.8 

Sub  Total 

0.0 

1,683.3 

72.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

8.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL . .  j ;  0.0  (  /  ^  '  1,683.3  (  :  . : ':81 .5' 

z 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4414 

Building  Sq.Ft: _ 8,800 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU2 _ _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  32 


Reijuired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

17001 

1700 

1700 

1700 

0 

Present  Operatibns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR7TR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4414 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

72.8 

Sub  Total 

0.0 

1,683.3 

72.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

8.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

'  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL.  1  ^0.0:  j  1,683.3 1....  "  :;:,81.5: 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4414 

Building  Sq.Ft: _ 8,800 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU4  _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatidil 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 1 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

17001 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

iNPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%!  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HFUYR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

i 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO" 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4414 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date;  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

72.8 

Sub  Total 

0.0 

1,683.3 

72.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

i  8.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

“oio]  ^  1 ,683.3 1  81.5 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4414 

Building  Sq.Ft.: _ 26,399 _ 

System  Type  1 

System  Name;  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5  _ _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opei^tion 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400^ 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

24001 

2400 

2400 

2400] 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  |  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4414 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

62.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3  1 

■■■■ -;:vX.,::TOTAL J  ,  /-Q.D'I'  '  ■; 'V  Z  62.9  ' 

3:1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4414 

Building  Sq.Ft: _ 26,399 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

■  iNPUTSV'''^v. 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REOUIRED 

PRESENT 

calculahons 

HRATR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0-00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4414 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

62.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

SS  ■  ■  ,j,;  .  0.0j  '  62.9: 

3 

ENERGY  CALCULATIONS 


BUILDING  4420 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4420 

Building  Sq.Ft.: _ 13,007 _ 

I  System  Type  1 

I  System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

ISystem  Number: _ AHU1  _ 


EMC  NO.;  1406-006 
DATE:  09-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17| 

BRICK 

BN  HQ  BLDG 

I  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

1  Required  Operatron 

i  S 

M 

T 

i  W 

TH 

F 

S 

Start  Time 

!  0 

600 

600 

i  600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

I  1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

!  TON  CAPC. 

0 

!  MBTU  CAPC. 

0 

1  kW/Ton 

0 

!  MOSON 

12 

! - EFF  1 

1 

LOOK-UP  VALUE  1 

EFFHP  ^  78.00%  1  78.00%  1 

HOURS 

REQUIREb 

PRESENT 

CALCULATIONS 

HRIYR 

HRA'R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

|C/H  HRSAV 

5,371 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUG 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OOl 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+Ob 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4420 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  09-Apr-95 

PAGE  2  OF  2 


:  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

iSchedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

170.6 

Sub  Total 

0.0 

8,501.7 

170.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

'  0.0 

0.0 

13.2 

IhW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

!  Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

v:rv,:.  TOTAL  /vi;--:::  183.8 

I: . ■, 

EMC  ENGINEERS,  INC. 


PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4420 

Building  Sq.Ft: _ 13,007  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU2 _ 


EMC  NO.:  1406.006 
DATE:  09-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Reg (iiiied  Operation  H 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

60T 

600 

600 

0 

Stop  Time 

_ 0. 

1700 

1700 

1700 

1700 

1700 

0 

Present  Ofieraddhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

-H 

O 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

I  O.OOE+00 

O.OOE+OO 

DSC 

CO 

o 

+ 

Ui 

00 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

F\J 

0 

0 

CHWR 

9.57 

9.57 

OAF 

7.40 

7.40 

OPl 

188.00 

188.00 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF  ^ 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20%! 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

Ic/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


4420 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  09-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

32.5 

Sub  Total 

0.0 

4,791.4 

32.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

1  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  V-"  TOTAL  ■  ■  -  .  . . '.i  ■  '  - : :  ■  ;  '0.0  j':  :: :  4,791.4  '35.0:: 

E  M  C  ENGINEERS,  INC.  emcno.:1406406 

PROJECT:  UMCS  FEASIBILITY  STUDY  DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6  PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY  CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM  BLDG:  4420  PAGE  1 0F  2 

Building  Sq.Ft.: _ 13,007 _ _ _ _ ^ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HE1 _ _ _ _ _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ, 

Day 

17 

I  BRICK 

BN  HQ  BLDG 

0600-1700  1 

[  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter; 


32 


Required  Opeitittori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

60^ 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

_ ^ 

0 

0 

0 

Stop  Time 

2400 

2400 

2400l 

i  2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  M 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

o 

b 

o 

m 

+ 

o 

o 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS'' 

INPUT 

Motor  HP 

2 

Load  Factor 

0.^ 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%0A 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS  1 

REQUIRED 

PRESENT 

CALCULATiONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

Ic/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


4420 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr>95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset  I 

0.0 

0.0 

0.0 

Chiller  Demand  Limit  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  V  .  0.0  [  ,  5,328.6  j  .,1.9: 

3 

EMC  ENGINEERS,  INC.  emcno.;i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4420 

PAGE  1  OF  2 

Building  Sq.Ft: 

13,007 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Ope^i^ttdn 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

17001 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o1 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0^ 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOQ 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

o 

+ 

LiJ 

O 

O 

b 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT  1 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

75.00% 

TON  CAPC. 

0 

MBTU  CAPO 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HR/YR 

HRA'R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4420 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

I  Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

609.4 

Sub  Total 

0.0 

2,397.8 

609.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

47.2 

HW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

I  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0  i  2,397.81 

657.4 

ENERGY  CALCULATIONS 


BUILDING  4422 


EMC  ENGINEERS,  INC.  emcno:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4422 

PAGE  1  OF  2 

Building  Sq.Ft: 

34,190 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Buiiding  information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o" 

0 

0 

0 

0 

0 

stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  ^ 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04n 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.283 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4422 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

'  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

.  ■■■■■■  a.0l .  ■■  -  ■  ■ .  • 

mm 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4422 

Building  Sq.Ft.: _  34,190 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV2 _ 


EMC  NO.;  1406.006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Re^Uii^d  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

o1 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Pi^seht  Operation^  X 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  | 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

I 

iNPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kVOTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA^R 

Cooling  HRSON 

3,360 

3.360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

. . 

CdNSTWNt 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

tiJ 

o 

o 

d 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

Nsq 

O.OOE+00 

O.OOE+OO 

fv 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4422 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV2 


Date;  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

80.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  .  TOTAL  0.0 1  . -  vv :  , :::  3:80:0' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4422 

Building  Sq.Ft.: _ 34,190 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HVI _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400  I 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Reguli^d  Operettoh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o' 

0 

0 

0 

0 

0 

Istop  Time 

2400 

2400 

2400 

2400 

2400! 

2400 

2400 

PI 

CONSTANT 

LOOK:-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

o 

+ 

LU 

o 

o 

d 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

CALCULATIONS 

REOUIRED 
;  HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94.D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4422 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

80.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ~J  ^  0.0  l  0.0 ;  80.0 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4422 

PAGE  1  OF  2 

Building  Sq.Ft.: 

34,190 

System  Type 

12 

System  Name; 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  ^ 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

54.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC- 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4422 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

258.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

I  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'.-■-"'■V^TOTALv :• .  ..0.0  1  O.O"! .-v',  ! ■;: x x.?: ,■  :258^8 

3 

ENERGY  CALCULATIONS 


BUILDING  4430 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4430 

Building  Sq.Ft.: _ 12,451  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ _ 


EMC  NO.:  1406-006 
DATE:  09-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Op^rattoil 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

i  S 

M 

T 

w 

TH 

F 

S 

Start  Time 

j  0 

0 

0 

0 

0 

0 

0 

Stop  Time 

i  2400 

2400 : 

2400 

2400 

2400 

2400 

2400 

1  INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

fONCAPC 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HR/YR 

iiRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7-40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


4430 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  09-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

163.3 

Sub  Total 

0.0 

8,501.7 

163.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

'DDC  Control 

0.0 

0.0 

12.7 

IhW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

I  Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'TOTAL:  ■.0.0|.  .  :8,S01T|  '■  176;^^^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4430 

Building  Sq.Ft.: _ 12,451 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU2 _ _ 


EMC  NO.:  1406-006 
DATE:  09-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opefatibil^^^  x^ 

1  s 

M 

T 

W 

TH 

F 

S 

Start  Time 

1  ^ 

600 

600 

600 

600 

600 

0 

Stop  Time 

1  0 

1700 

1700' 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

eONSTONT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0,00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0,17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

use 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATlQl^S 

HR/YR 

HRA^R 

^Cooling  HRSON 

1,300 

3.360 

'Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

iCooling  HRSAV 

2,060 

1  Heating  HRSAV 

3,296 

!c/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4430 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  09-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

31.1 

;  Sub  Total 

0.0 

4,791.4 

31.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.4 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  ^♦,791.4 1  33.5 

3 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG: 

4430 

Building  Sq.Ft: 

12,451 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  ! 

Construction 

Use 

Occ. 

Day 

17^ 

BRICK 

BN  HQ  BLDG 

i  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer; 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F  ^ 

S 

Start  Time 

0 

600 

600 

600 

600^ 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700" 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

o" 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400  I 

2400 

2400 

2400 

INPUT  ! 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRnrR 

Cooling  HRSON 

1,300 

3.360 

Heating  HRSON 

2,080 

5,376 

IC/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5.371 

r 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTil 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHq 

O.OOE+00 

O.OOE+00 

DDOCd 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


4430 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■■■■,  TOTAL  ^  0.0  I  :  ■  5,328.6'|-.  :•  1,9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4430 

Building  Sq.Ft.: _ 12,451 _ 

System  Type  12 

System  Name:  BASEBOARD  RADIATION 

System  Number: _ HE2 _ _ _ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

O  CM 
CM  CO 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 ; 

1700 

1700 

1700 

0 

Present  Operations 

S 

M  1 

T 

W 

TH  ^ 

F 

S 

Start  Time 

0 

o| 

0 

0 

;  0 

0 

0 

Stop  Time 

2400 

2400  i 

2400 

2400 

1  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUHl 

0.00 

0.00 

HOAUHcd 

0.00 

o.ool 

COAUC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

COAUHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+OO 

DDCcd 

O.OOE+00 

O.OOE+OO 

Dsd 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

.6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  I  65.00% 

HOURS  ^ 

REQUIRED 

PRESENTl 

CALCULATIONS 

HR/YR 

HRn/R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4430 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr“95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

583.3 

Sub  Total 

o 

o 

2,397.8 

583.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

I . .  _  i 

DDC  Control 

0.0 

0.0  I 

I  45.2 

HW  OA  Reset 

0.0 

0.0 

'  0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

[Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL  '  ■  ■  ■  o.O' 

■  ■  '  .  ■  2,397.8  I:':.:-:': 

829.4 

■  3 

ENERGY  CALCULATIONS 


BUILDING  4432 


EMC  ENGINEERS,  INC.  emcno.:14064306 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01 -94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WIC 

LOCATION:  FT.  DRUM 

BLDG:  4432 

PAGE  1  OF  2 

Building  Sq.Ft.: 

35,294 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatrbh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS  I 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.283 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTYR 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0^ 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4432 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0-0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^  TOTAL  '  V  " ' '  ■ :  V  ,  ■■  V  ^  •  0.0'  j'  V  ■ : :  '0.0: 1' '  ."xO.,;  • : ; 

z 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4432 

PAGE  1  OF  2 

Building  Sq.Ft.: 

35,294 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

FTR-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT  I 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Reqiiired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o" 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Pf^9eht  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

54.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4432 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

o 

d 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

267.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

::  total:::.  .  O.O.I..  :  :  ./-v 

1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4432 

Building  Sq.Ft: _ 35,294 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ HV1 _ 


EMC  NO.:  1406.006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

_ ij - 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter:  32 


Required  Operation  ; 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

look^up 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4432 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

82.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'^TOTAL  : '  V  I"  ■  -S  .  0.0  i  ■  .  ■  ■  V  ■  '  ■  :'0.0  j..  .  V  '82^6' 

■■  Z 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4432 

PAGE  1  OF  2 

Building  Sq.Ft: 

35,294 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

HV2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Ope^i^ttbn 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LOOK.UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4432 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
HV2 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

82.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0,0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

; TOTAL ; ; . . ; .  . .  - ;  ■ :  :  ;  .  .  1>  - ;  V  ■ 0.0 1 '  ^  .  ■;  "■  ■  0.0  i  -'y-.  82.6 

.3  .. 

ENERGY  CALCULATIONS 


BUILDING  4450 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4450 

Building  Sq.Ft.: _ 12,730 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16: 

BRICK 

ENK  PERS  DINNING 

0400-2400  I 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Pi'eserit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400' 

2400 

2400 

2400 

2400 

INPUTS 

INPUT  1 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  ^  HTG 

8000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.60% 

TON  CAPO 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

I  MOSON 

12 

i  EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HWYR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5.376 

b/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

CONST/U4T 

1 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

Nsucd 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

Nsq 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4450 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,789.6 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

174.4 

Sub  Total 

0.0 

12,801.7 

174.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1  63.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chiiled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0,0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  V  0.0  [:  ' ^  12,801.71..'  ■■  237>t;: 

3 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4450 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,730 

System  Type 

2 

System  Name: 

H&V  UNIT 

i 

System  Number: 

AHU2 

i 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


RdQUired  Oi>eratfon  i 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

19301 

1930 

1930 

1930 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400^ 

2400 

2400 

2400 

1  2400 

2400 

2400 

CONSTANT 

tOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

[I 

INPUTS  ^  1 

INPUT 

1 

Motor  HP 

8 

Load  Factor 

0.8 

CFM  -  HTG 

5265 

CFM  -  CLG 

0 

%OA 

25.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS  ' 

REQUIRED 

present" 

CALCULATIONS 

HR/YR 

HR^R 

Cooling  HRSON 

2.422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4450 

2 

H&V  UNIT 
AHU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

; Schedule  ST/SP 

0.0 

14,042.8 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

203.2 

Sub  Total 

0.0 

15,122.3 

203.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

73.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL' 

0.0 

■:''T5,12Z3  r-:-  . . -276v7: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  12,730 

BLDG: 

4450 

System  Type 
System  Name: 
System  Number: 

2 

H&V  UNIT 
AHU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 1  BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Risduired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400^ 

400 

Stop  Time 

1  1930 

1930 

1930' 

1930 

1930 

1930 

1930 

Present  Operatidhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUG 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

.  r:;-;:^;::^TNPUTS' Vi- 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

4670' 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

15.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12^ 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  1  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number:  4450 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

17,001.1 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

179.3 

Sub  Total 

0.0 

18,308.0 

179.3 

Economizer 

0.0 

o 

d 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

64.8 

IhWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL.'.' 0.0:1,,.  "  i8,308;0t"""-^-'.v''v::',:.:244.T 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Fi:  12,730 

BLDG: 

4450 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU4 

Typical  Building  Information 

Category 

Construction 

Use 

I  Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.;  1406-006 
DATE;  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

1  TH 

F 

S 

Start  Time 

400 

400 

400 

400 

1  400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1  1930 

1930 

1930 

Present  Opei^tione 

1  s  1 

M 

T 

W 

TH 

F 

S 

Start  Time 

l  0 

0 

0 

0 

0 

0 

0 

1 - - - 

I  Stop  Time 

I  2400 

2400 

2400' 

2400 

2400 

2400 

2400 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

coAuq 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39,67 

39.67 

HOAOHC 

24.34 

24.34 

COAOq 

O.OOE+00 

0,00E+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0,00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHq 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

Nsucd 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCq 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

i  INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

7430 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

24.00% 

TON  CAPa 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

i  LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS  1 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HR^fR 

'Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

iC/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4450 

2 

H&V  UNIT 
AHU4 


Date;  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

25,236.9 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

286.9 

Sub  Total 

o 

o 

27,177.0 

286.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculatlon 

0.0 

0.0 

o 

o 

DDC  Control 

0.0 

0.0 

103.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

[Chiller  Demand  Limit 

0.0  1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  ■  TOTAL  .  ■ , .  -j-  '  O-Oj.:--:-  '  27,177.0f . . .  ,:,39o:& 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  12,730 

BLDG: 

4450 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ.  ' 

Day 

16i 

BRICK 

ENK  PERS  DINNING 

I  0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Ope^fton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Opei^tioris 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

1 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9,39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

3145 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

10.00% 

TON  CAPC" 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  81.60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRTirR 

Cooling  HRSON  1 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1.501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


4450 

2 

H&V  UNIT 
AHU5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

10,725.7 

0.0 

Optimum  ST/SP 

0.0 

824.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

119.5 

Sub  Total 

0.0 

11,550.2 

119.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  i 

0.0 

0.0 

43.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

■  .TOTAL 'V.'.'.. ' .  .0.0l. ■'  11,5504 

. . . 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4450 

Building  Sq.Ft: _ 12,730  _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6 _ 


EMC  NO.:  14064)06 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer; 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Gperattons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

i  2400 

2400 

2400 

2400 

'  INPUTS  ^ 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

600 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

1.60% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

/  CALCULATIONS 

HRJYR 

HRTYR 

Cooling  HRSON 

2,520 

3.360 

Heating  HRSON 

4,032 

5,376 

'C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

CONSTANT 

f 

LOOK-UP 

INPUT  J 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUq 

O.OOE+00 

O.OOE+00 

COAUHC 

P 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

Nsucq 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4450 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,614.1 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

19.1 

Sub  Total 

0.0 

7,181.9 

19.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  vTOTAL  .  ,  ,0.0 1  --  ■  :■■■■:  181.9'!'':  :':26.0 

.  .  3 

EMC  ENGINEERS,  INC.  emc  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4450 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,730 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

i 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Oi^eratibn 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

!  2000 

2000 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  i 

2400 

2400 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

7.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.5064 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  1 

EFFHP 

1  78.00% 

78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/VR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

CONSTANT 

I 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHd 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

-f* 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

p 

S 

T 

S 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWF^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4450 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


i  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

3,349.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

I  Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

88.5 

Sub  Total 

0.0 

3,637.0 

88.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

oo" 

DDC  Control 

0.0 

0.0 

32.0 

HW  OA  Reset 

0.0 

0.0 

11.1 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-V  TOTAL  ■"  .  ■  :;^v :  :  ■ '  fr"  0.0 1  '  v  7  :3,637.0-[-'  131,6 

ENERGY  CALCULATIONS 


BUILDING  4475 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.FL:  87,687 

BLDG: 

4475 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

1  0 

700 

700' 

700! 

700 

700 

700 

Stop  Time 

i _ Q. 

1600 

1600: 

1600: 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

d 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+od 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

d 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

11135 

CFM  -  CLG 

0 

%  OA 

18.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF  n 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^TR 

HRA^R 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

2 

H&V  UNIT 
HV1 


Date:  06<Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Ischedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

81.2 

Sub  Total 

0.0 

83,884.9 

81.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 ; 

0.0 

20.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0  0.0 

Condenser  Water  Reset 

0.0 

0.0  0.0 

Chiller  Demand  Limit 

0.0 

0.0 1  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  i  0.0i  83,884.9r 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.Ft:  87,687 

BLDG: 

4475 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

I  0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 

DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W  ^ 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

16001 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

s 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT  1 

Motor  HP 

27.5 

Load  Factor 

0.8 

CFM  -  HTG 

11410 

CFM  -  CLG 

0 

%OA 

18.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPO 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  89.40%  1  89.40% 

HOURS 

CALCUtj\TlGI 

REQUIRED 

PRESENT 

Hf&YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2.040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5.319 

i 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN . 

0.17 

0.17 

ECC 

o 

o 

+ 

in 

o 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

2 

H&V  UNIT 
HV2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

97,585.7 

0.0 

Optimum  ST/SP 

0.0 

3,449.4 

0.0 

iDutv  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

81.2 

Sub  Total 

0.0 

101,035.1 

81.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

IdDC  Control 

0.0 

0.0 

20.7 

^HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

I :  :  ;■  ^'TOTAL^-:-:?;':::.;.::  ::  - ...  0.0  101,035.1 1  101.9 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  87,687 

BLDG: 

4475 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  32 


Required  Operattdin 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatibris^^^^^^^^ 

S 

M 

T 

W 

TH 

F 

S 

1  Start  Time 

i  0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

22.5 1 

Load  Factor 

0.8 

CFM  -  HTG 

6020 

CFM  -  CLG 

0 

%OA 

18.00% 

%  Area 

10.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS 

CALCULATIONS 

REQUIRED 

HRiYR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+Ool 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

LJJ 

O 

O 

d 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCq 

O.OOE+00 

O.OOE+OO 

Dsq 

2.36E+03 

2.36E+03 

NSd 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4475 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

81.2 

Sub  Total 

0.0 

83,884.9 

81.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

i  0.0 

20.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

jChilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.■■■-^";vTOTAL:'"---;'\¥--  ■  '  ■  0.0 1  83,884.9  lOlisj 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft: _ 87,687 _ 


System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV4 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

i  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 1 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400  i 

2400 

2400 

2400 

2400  1 

2400 

2400 

1 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

4090 

CFM  -  CLG 

0 

%OA 

18.00% 

%  Area 

5.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWyTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%  1  88.10% 

HOURS 

CALCULATIONS 

REQUIREb 

PRESENT 

HRtYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHq 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

-1- 

UJ 

o 

o 

d 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

d 

o 

m 

+ 

o 

|0 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWP 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4475 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV4 


Date:  06-Apr-95 

PAGE  2  OF  2 


I  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

o 

o 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

40.6 

Sub  Total 

0.0 

83,884.9 

40.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

10.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.01 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

V  :.:.;.>.  ;v:v:T^  .  ,  ■  '  ■  '  ■  ■  ■  :  ■ .  -0.0  I  :  ^ ■  ■■  03,384*9  [  ■'  . 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 


Building  Sq.Ft.: _ 87,687 


System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-1 

EMC  NO.:  1406.006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tloh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

1 _ 0 

1600 

1600 

1600 

1600 

1600 

1600 

Pi^seilt  Operadons 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400  1 

2400 

2400 

2400 

2400 

2400 

INPUT 

1 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

18150 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC" 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRPfR 

HR/YR 

Cooling  HRSON  I 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

‘C/H  HRSAV 

5,319 

CONSTANT 

1 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OOl 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

48.7 

Sub  Total 

0.0 

56,826.3 

48.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

12.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0  0.0 

Chiller  Demand  Limit 

0.0 

0.0  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

!  TOTAL  ^  ■■  ■■  -  ■  0.0 1  '  56,826.3  61  ;2 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft: _ 87,687 _ 

System  Type  1 

jSystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-2  _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tioW^  ^ 

s 

M 

T 

w  1 

TH 

F 

s 

Start  Time 

0 

700 

700 

7001 

700 

700 

700 

Stop  Time 

i  0 

1600 

1600 

1600 

1600 

1600^ 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS  ? 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

1 

momyp 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecd 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

Nsucd 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHO 

O.OOE+00 

O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9-26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-2 


Date:  06-Apr-95 

PAGE  2  OF  2 


; HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

24.4 

Sub  Total 

0.0 

56,826.3 

24.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0-0 

0.0 

DDC  Control 

0.0 

0.0 

6.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

I  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0  i 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

::::':.TOTAL '  -  ; - ■  ■  I:-;'-  ^ ■'  ■ .  .  ■  0.0  j  ■  ■  ■  ^  ' ■  ■  56,826.3^ (' Z-:::  .30^6i 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft: _ 87,687 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-3 _ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

;  0700-1900  1 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

70^ 

700 

Stop  Time 

0 

1600 

'  1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16920 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  1  86.70% 

HOURS 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HRTfR 

HWYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

o 

o 

d 

O.OOE+00 

COAUHC 

o 

o 

+ 

Lii 

O 

O 

d 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHO 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-3 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

'Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

48.7 

Sub  Total 

0.0 

56,826.3 

48.7 

j  Economizer 

0.0 

0.0 

0.0 

Ventllation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

12.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  ■ :  TOTAL  j  . ;  '  0.0^  S6.826:31:'K;::;;: '■  , 

a 

EMC  ENGINEERS,  INC.  emcno.:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

OACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4475 

PAGE  1  OF  2 

Building  Sq.Ft.: 

87,687 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

!  BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

o 

CM 

Enter  Weeks  of  Winter: 

I  32 1 

I 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

- ^ 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatioil^ 

!  s 

M 

1  T 

W 

TH 

F 

S 

Start  Time 

i  0 

0 

1  0 

0 

1  0 

0 

0 

Stop  Time 

1  2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

2000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

_ TON  CAPC. _ 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

1  EFFHP  ^  86.70%  |  86.70% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

Ic/H  HRSAV 

5,319 

CONSTANT 

t^OK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-4 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

48.7 

Sub  Total 

0.0 

56,826.3 

48.7 

Economizer 

0.0 

0.0 

0.0 

;  Ventilation/Recirculation 

0.0 

0.0 

0.0 

IDDC  Control  I 

0.0 

0.0 

12.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit  |  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

: :  TOTAL  ; i'""  ^  '  0.0'  f ' ,  56,826.3'  f  ;::6Tv2: 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr.95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4475 

PAGE  1  OF  2 

Building  Sq.Ft.: 

87,687 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-5 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

:  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600; 

1600 

1600 

1600 

Present  Gperadons^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 ; 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP 

86.70%!  86.70% 

HOURS 

required 

PRESENT 

calculahons 

HRnrR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON  1 

3,441 

8,760 

Cooling  HRSAV 

2.040 

Heating  HRSAV 

3;264 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT  1 

HOAUH 

0.0^ 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

T 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0-0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

24.4 

Sub  Total 

0.0 

56,826.3 

24.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  i 

0.0 

0.0 

6.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 1  0.0 

0.0 

I 

Chiller  Demand  Limit 

0.0  j  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

I  0.0  [  56,826.3 1  30  6 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft: _ 87,687 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-6 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  information 


Category 

Construction 

Use 

Occ. 

1  Day 

18 

BRICK 

VEH  MNT  SHOP  i 

0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Preeeiht  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  1 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHO 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPC. 

0 

MBTU  CAPO 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%!  86.70% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRfVR 

Cooling  HRSON 

1,320 

3,360 

1  Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-6 


Date;  06-Apr-95 

PAGE  2  OF  2 


I  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

40.6 

Sub  Total 

0.0 

56,826.3 

40.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

10.4  I 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL-  V  .56,826.3]..-:--  --  -  ;''51,0' 

3 

1 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-7 _ 


Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18; 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft.: _ 87,687 _ 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


10 

32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

1  2400 

2400 

1  2400 

2400 

2400 

INPUTS 

INPUT 

. 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

6840 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

2.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

^FF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

uoomjp 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

0,00E+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188,00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-7 


Date:  06-Apr-95 

PAGE  2  OF  2 


! HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

I  Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

16.2 

Sub  Total 

0.0 

56,826.3 

16.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recircuiation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

4.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

I  Chilled  Water  Reset 

0.0 

0.0 

0.0 

j  Condenser  Water  Reset 

0.0 

0.0 

0.0 

■Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. .  TOTAL  .  0.0  i  . '  '  "  56,826;3fv\:. /\y:''r:20.4^ 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  06-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4475 

PAGE  1  OF  2 

Building  Sq.Ft.: 

87,687 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HTP1  I 

Typical  Building  Information 


Category  H 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatidns 

S 

M 

T 

W 

TH  , 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

24001 

2400' 

2400 

2400 

CONSTANT 

1 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+00 

COAOHC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

_ CFM  -  HTG _ 

0 

CFM  -  CLG 

0 

^  %OA 

0.00% 

%  Area 

24.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

3.587 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%!  81.60% 

HOURS 

required 

PRESENT 

CALCULATIONS 

HFUYR 

HWYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

12 

BASEBOARD  RADIATION 
HTP1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

194.8 

Sub  Total 

0.0 

12,616.7 

194.8 

'Economizer 

0.0 

0.0 

0.0 

!  Ventilation/Recirculation 

0.0 

0.0 

0.0 

IDDC  Control 

0.0 

0.0 

49.8 

IhWOA  Reset 

0.0 

0.0 

i  26.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAt  1  0.0  i 

,  s  - . . .  . 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft: _ 87,687 _ 

System  Type  9 

jsystem  Name:  CONVERTER  AND  PUMPS 

; System  Number: _ HTP2 _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20  i 

Enter  Weeks  of  Winter: 

32 

Req uired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

[stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK^UP 

INPUT  i 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

+ 

LiJ 

O 

O 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

Nsq 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.62 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  81.60%  1  81.60%! 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

9 

CONVERTER  AND  PUMPS 
HTP2 


Date:  06-Apr-95 

PAGE  2  OF  2 


I  HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

I  Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

34.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  0.6  i  12,616.7  i  34.2 

:  x  .3- 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4475 

Building  Sq.Ft.: _ 87,687  _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HTP3  _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

W  I 

TH 

F 

S 

Start  Time 

0 

700 

700 

700’ 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

o1 

0 

0 

0 

Stop  Time 

i  2400 

2400 

2400 

2400 

2400 

2400 

2400 

[HPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

'  TON  CAPO. 

0 

MBTU  CAPC. 

4.258 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

!  LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HHTfR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT  ' 

LOOK^UP 

IKPUT  I 

HOAUH 

0.00 

0.00 

HOAUHG 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCQ 

O.OOE+OO 

O.OOE+OO 

NSUCH^ 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4475 

9 

CONVERTER  AND  PUMPS 
HTP3 


Date:  06-Apr-95 

PAGE  2  OF  2 


i  HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

iSchedute  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0  1 

0.0 

31.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

■ TOTAL  .  ^  0.0  i  12,616.r('. 

1111111 

ENERGY  CALCULATIONS 


BUILDING  4485 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  37,717 

BLDG: 

4485 

System  Type 

System  Name; 

System  Number: 

2 

H&V  UNIT 
HV1 

Typical  Building  Information 

Category 

Construction 

Use 

I  Occ. 

1  Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

!  SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Ofieradons 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

22.5 

HOAUH 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

11135 

COAUC 

o 

b 

o 

m 

-H 

O 

o 

O.OOE+00 

CFM  -  CLG 

0 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

%OA 

33.00% 

HOAOH 

15.77 

15.77 

%  Area 

10.00% 

HOAOHC 

9.68 

9.68 

TON  CAPC. 

0 

COAOC 

O.OOE+00 

O.OOE+00 

MBTU  CAPC” 

0 

COAOHC 

O.OOE+00 

O.OOE+00 

kW/Ton 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

12 

DC  DEMAN 

0.17 

0.17 

EFF 

1 

ECC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

LOOK-UP  VALUE 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

EFFHP  ! 

88.10% 

88.10% 

NSUCC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

HOURS 

REQUIRED 

PRESENT 

DDCCHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

calculahons 

HR/Vli 

hr/Vr 

DDCCO 

O.OOE+00 

O.OOE+OO 

Cooling  HRSON 

1,320 

3,360 

DSC 

2.36E+03 

2.36E+03 

Heating  HRSON 

2,112 

5,376 

NSC 

9.26E+03 

9.26E+03 

C/H  HRSON 

3.441 

8,760 

FV 

0 

0 

Cooling  HRSAV 

2,040 

CHWR 

9.57 

9.57 

Heating  HRSAV 

3,264 

OAR 

7-40 

7.40 

C/H  HRSAV 

5,319 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

2 

H&V  UNIT 
HV1 


Date:  04"Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

34.9 

Sub  Total 

0.0 

83,884.9 

34.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

8.9 

HW  OA  Reset 

0.0  i  0.0 

0.0 

Chilled  Water  Reset 

0.0  0.0 

0.0 

Condenser  Water  Reset 

0.0  0.0 

0.0 

Chiller  Demand  Limit 

0.0  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:;p;-^:r"''TOTAL ■.  ■ , o.o r,  •  ■ .  83,884.9 !  ■ 

.■■■3-:43v8i 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  37,717 

BLDG: 

4485 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

I  0700-1900 

SUN-SAT 

EMC  NO.:  1406<006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

27.5 

Load  Factor 

0.8 

CFM  -  HTG 

11410 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  89.40%  |  89.40% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 ! 

‘c/H  HRSAV 

5,319 

LOdK«.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

0,00E+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

2 

H&V  UNIT 
HV2 


Date:  04>Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

97,585.7 

0.0 

Optimum  ST/SP 

0.0 

3,449.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

'Demand  Limit 

0.0 

0-0 

0.0 

Night  Setback 

0.0 

0.0 

34.9 

1  Sub  Total 

0.0 

101,035.1 

34.9 

Economizer 

0.0 

0.0 

0.0 

1  Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0 

0.0 

8.9 

IHW  OA  Reset 

0.0 

0.0 

0.0 

‘Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL  j:  O.Oi,  -:43v8:' 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  37,717 

BLDG: 

4485 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV3 

TvDical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  dpierattbh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600: 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUG 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

-f- 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

P 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCcd 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+b3 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

6020 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPO. 

0l 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS 

REQUIRED 

PRESENT 

OALbULAHONS 

HRfYR 

HRnrR 

Cooling  HRSON 

1.320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number:  4485 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

34.9 

Sub  Total 

0.0 

83,884.9 

34.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

8.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0; 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

^ - 1 

3 

'■::m:.;TOTAL  f.': ^  0.0 1  '  ^  \ 83, 884.9|-- 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq. Ft.:  37,717 

BLDG: 

4485 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opei^tton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600; 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1  2400 

2400 

2400 

24001 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

4090 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

1  LOOK-UP  VALUE 

EFFHP  j  88.10%!  88.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^TR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

|C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

^  m 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COALJQ 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

LU 

O 

O 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

p 

o 

o 

m 

-1- 

o 

o 

O.OOE+00 

Nsucd 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

i  O.OOE+00 ! 

DDCCHC 

O.OOE+00 

'  O.OOE+00 

DDCCC 

O.OOE+00 

. O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4485 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV4 


Date:  05-Apr-95 

PAGE  2  OF  2 


^lEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

17,5 

Sub  Total 

0.0 

83,884.9 

17.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

4.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0  I 

0.0 

Condenser  Water  Reset 

0.0  i 

0.0 

0.0 ! 

Chiller  Demand  Limit  j 

0.0- 

0.0; 

0.0, 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

::'«-';:TOTAL  ■  ;  .  / ' . ' 

„  .0.01 

83,884.9  I 

21.9 

3 

EMC  ENGINEERS,  INC.  emcno.:i406^)06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  0.0.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4485 

PAGE  1  OF  2 

Building  Sq.Ft: 

37,717 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-1 

Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

18 1  BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operatton 

S 

M 

T 

W 

TH 

_ F _ 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

.  700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

1  Present  Operatioris 

S  ^ 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOdK"UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUPrl 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00^ 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+ob 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

V;-;:/;^^:JNPUT&-:V-^-^  i'- ’ ''-■o':: 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

18150 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPa 

0 

MBTU  CAPC. 

0 

kVWTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  I  86.70% 

HOURS  ; 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HWYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON  i 

2,112 

5,376 

‘C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-1 


Date:  05”Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

21.0 

Sub  Total 

0.0 

56,826.3 

21.0 

!  Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0  I 

5.4 

HW  OA  Reset  I 

0.0  I 

0.0 

i  0.0 

Chilled  Water  Reset 

0.0 ! 

0.0 

i  0.0 

Condenser  Water  Reset 

0.0 ! 

0.0 

!  0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

---TOTAL.  '  0.0!--  '  ■"■■■  56, 826.3:|:.- "26.3 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4485 

Building  Sq.Ft,: _ 37,717  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-2 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

o 

CM 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

1  0 

1600 

1600; 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 ; 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+OO 

COAOHG 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHQ 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSQ 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9200'1 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRPYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2.040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

10.5 

Sub  Total 

0.0 

56,826.3 

10.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 j  0.0 

jChiller  Demand  Limit 

0.0 

ool 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  !:  J"'  '  ■  .  0.0|  •.  ..56,826.3 i 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4485 

Building  Sq.Ft: _ 37,717 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-3 _ _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use  I  Occ. 

Day 

18 

BRICK 

VEHMNTSHOP  i  0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Opi^ratiori 

S 

M 

T 

W 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

I  1600 

1600 

1600 

Present  Operatfdn^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS  .  .  -  •  • M 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

1692^ 

CFM  -  CLG 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

1  MBTU  CAPC. 

0 

1  kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS  5  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HnpfR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LdOK-UP 

hoauhI 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

21.0 

Sub  Total 

0.0 

56,826.3 

21.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

5.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 : 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  ■  ■  ■  ^  TOTAL  ; :■  ■ ,  . 0.0' [  '  "  ^  '  ■.56,82e;3:'|^'-  ^  26.3' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4485 

Building  Sq.Ft.: _ 37,717  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-4  _ 


EMC  NO.:  14064)06 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Ope^tfon 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Pi^^eht  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS^-'- 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTirR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LdOK-UP 

INPUT  ! 

HOAUH 

0.00 

o.oo" 

HOAUHG 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-4 


Date:  05-Apr“95 

PAGE  2  OF  2 


CHEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  Sf/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

21.0 

Sub  Total 

0.0 

56,826.3 

21.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

5.4 

HW  OA  Reset 

0.0 

0.0 

'  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0: 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

!■:  .TOTAL.  ..  j,  '  '  oof  56,826.3  26.3 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4485 

PAGE  1  OF  2 

Building  Sq.Ft: 

37,717 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-5 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

181 

BRICK  j 

VEHMNTSHOP 

I  0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 : 

Enter  Weeks  of  Winter: 

32  1 

Req uire^d  Operattoil 

s  n 

M 

T 

W 

TH 

F 

S 

Start  Time 

1 

700 

700 

700 

700 

700 

700 

Stop  Time 

1  0 

1600^ 

1600 

1600 

1600 

1600 

1600 

Present  Operatidiis 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

_ 0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

1  2400 

1  2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

1  LOOK-UP  VALUE  I 

EFFHP  1  86.70%  1 

1  86.70%  1 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

HRATR 

HRT^R 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

iCooling  HRSAV 

2,040 

1  Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LGOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHO 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+0^ 

COAOHQ 

O.OOE+00 

O.OOE+OO 

DC  DUPil 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHd 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-5 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

o 

o 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

10.5 

Sub  Total 

0.0 

56,826.3 

10.5 

Economizer 

0.0 

0.0 

0.0 

Ventiiation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

V  ■  ■  total  ■  ■  ■  ,  .  ■  , .  .  j  0.0 ! '  ■ :  ■  ■  ■  ■ . ,  56,826.3  :v 13.2. 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT,  DRUM  BLDG:  4485 

Building  Sq.Ft: _ 37,717 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU6  _ 


EMC  NO.:  1406<006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

1  s 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

700 

700 

700 

700 

700 

700 

Stop  Time 

j _ ^ 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

_ 0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

1  2400 

i  2400^ 

2400 

2400 

LdOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

Nsucq 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHq 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

o 

b 

S 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

i 

INPUTS  n 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376! 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264" 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU6 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

17.5 

Sub  Total 

0.0 

56,826.3 

17.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

4.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 1  0.0 

0.0 

Condenser  Water  Reset 

0.0 1  0.0 

0.0 

Chiller  Demand  Limit 

0.0 1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-  TOTAL  - 

0.01""'  ■  56,826.3 1'V.; ^-::-21.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4485 

Building  Sq.Ft.: _ 37,717  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-7  _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20l 

Enter  Weeks  of  Winter: 

321 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

too" 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600  ’ 

1600 

1600 

1600 

1600 

1600 

Present  OperatidnS 

S 

M  ^ 

T 

i  W 

TH 

F 

S 

Start  Time 

0 

Oi 

0 

i  0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

!  2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%  OA  n 

100.00% 

%  Area 

2.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  83.10%  I  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS  1 

HFUYR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5.376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO^ 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU.7 


Date:  05~Apr-95 

PAGE  2  OF  2 


i  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

28,632.0 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

7.0 

Sub  Total 

0.0 

29,644.0 

7.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  i 

0.0 

0.0 

1.8 

HW  OA  Reset  S 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 !  29,044.01 

8.8 

3 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG: 

4485 

Building  Sq.Ft.: 

37,717 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HTP1 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

_ .y.iT— _ - 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M  n 

T  I 

w 

TH 

F  n 

s 

Start  Time 

0 

700 

700  I 

700 

i  700 

700 

700 

Stop  Time 

0 

1600 

1600: 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

“o1 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

24.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

3.587 

kWn-on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRTYR 

Cooling  HRSON 

1,320 

3,360 

i Heating  HRSON 

2,112 

5,376 

[OHHRSON 

3,441 

8,760 

i Cooling  HRSAV 

2,040 

'Heating  HRSAV 

3,264 

!C/H  HRSAV 

5,319 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77” 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


4485 

12 

BASEBOARD  RADIATION 
HTP1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

83.8 

Sub  Total 

0.0 

12,616.7 

83.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

21.4 

HW  OA  Reset 

0.0 

0.0 

26.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 ! 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:S:  total  ''  '  0.0.:|  '  '  ■  12,616.7:]';: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4485 

Building  Sq.Ft.: _ 37,717 _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HTP2 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  I 

Day 

18 

BRICK 

VEHMNTSHOP 

!  0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  0  A 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTUCAPO 

4.62 

_ kwnron _ 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTYR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

p 

b 

o 

T 

O 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

§ 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

9 

CONVERTER  AND  PUMPS 
HTP2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

34.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'TOTAL: 

t  ■  0.0  f  ' 12,016.7  i  ^  ^  ■■ 

3 

a 

EMC  ENGINEERS,  INC.  emcno.:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4485 

PAGE  1  OF  2 

Building  Sq.Ft.: 

37,717 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HTP2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

IVEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reg iiired  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Gperatidris 

S 

M  1 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400: 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHQ 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHO 

O.OOE+00 

O.OOE+00 

DDCCHd 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.62 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HRTYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3.264 

Ic/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

9 

CONVERTER  AND  PUMPS 
HTP2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

I  Duty  Cycle 

0.0 

0.0 

0.0 

IDemand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

34.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit  | 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^ :  . . ;  0.0  12,616.7 

EMC  ENGINEERS,  INC.  emcnomms^jos 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4485 

PAGE  1  OF  2 

Building  Sq.Ft.: 

37,717 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HTP3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w  n 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatlohs 

S 

M  ^ 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 ; 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.258 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  i  81.60% 

HOURS  r”! 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0,00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

0,O0E+0O 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHO 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

0,00E+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4485 

9 

CONVERTER  AND  PUMPS 
HTP3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

31.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

i  Condenser  Water  Reset 

0.0 

0.0 

0.0 

IChiller  Demand  Limit 

0.0  i  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'  .  TOTAL  '...i  0.0 1  12,616.7  .31.5 

3 

ENERGY  CALCULATIONS 


BUILDING  4486 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

BLDG: 

4486 

Building  Sq.Ft: 

27,733 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406.006 

DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  ObeNittoii  | 

s 

M  i 

T 

w 

TH 

F 

S 

Start  Time 

!  0 

700 

700 

700 

i  700 

700 

700 

Stop  Time 

i  cP 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operabons  ^ 

s 

M 

T 

w 

TH 

F  1 

S 

Start  Time 

0 

0 

0 

0 

0 

"o1 

0 

Stop  Time 

2400 

2400 

2400 

i  2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

o 

b 

o 

m 

+ 

o 

o 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

O.OOE+0^ 

O.OOE+0^ 

NSUC^ 

p 

b 

o 

m 

+ 

o 

o 

0,00E+00  1 

NSUCHd 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+OOi 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

11135 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTfR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON  ^ 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4486 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

I  Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

^  0.0 

0.0 

Night  Setback 

0.0 

^  0-0 

25.7 

j  Sub  Total 

0.0 

83,884.9 

I  25.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.6 

HW  OA  Reset 

0.0 

0.0 

‘  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

I 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-TOTAL  ■■'■-V- :v.::  •  0.01  83,884.9lv.':'::™..  32.2^' 

Z 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  27J2Z 

BLDG: 

4486 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


i  Required  Operatfoil 

s  1 

M 

T 

W 

TH 

F 

S 

1  Start  Time 

Oi 

700 

700 

700 

700 

700 

700 

Stop  Time 

i  oj 

1600 

1600 

1600' 

1600 

1600 

1600 

1  Present  Operatidni 

::]  S 

M 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1  2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

27.5 

Load  Factor 

0.8 

CFM  -  HTG 

11410 

CFM  -  CLG 

0 

%6a 

20,00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

!  EFF 

1 

LOOK-UP  VALUE  1 

EFFHP  1  89.40% 

89.40% 

HOURS  ' 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON  ^ 

3.441 

8,760 

Cooling  HRSAV _ 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+OO 

COAOHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4486 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

o 

o 

97,585.7 

0.0 

Optimum  ST/SP 

0.0 

3,449.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0^0 

0.0 

Night  Setback 

o 

o 

o 

d 

25.7 

Sub  Total 

0.0 

101,035.1 

25.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

I  Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

::  TOTAL  .  '  -  I  '  ■  ^  ,  0.0:(  .  „  101,035.T|::::; ,  32.2, 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  27,733 

BLDG: 

4486 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ, 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Req ulred  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

i  0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 1 

1600 

1600 

Present  Operations  - 

S 

M 

T 

W 

TH 

F 

S 

Start  Time  I 

0 

0 

0 

0 

_ q. 

0 

0 

Stop  Time  1 

2400 

2400 

2400 

2400 

2400  i 

2400 

2400 

'INPUTS  i:',  v- 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

6020 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC- 

0 

kVWTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  1 

EFFHP  1 

88.10%!  88.10% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA'R 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

booling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOKUP 

mpm 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+ob 

COAUHC 

O.OOE+00 

O.OOE+'ob^ 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAod 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSLfCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSd 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

om- 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

2 

H&V  UNIT 
HV3 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

25.7 

Sub  Total 

0.0 

83,884.9 

25.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

i  0.0 

6.6 

IHW  OA  Reset 

0.0 

0.0 

0.0 

I 

; Chilled  Water  Reset 

0.0 

0.0 

0.0 

i  Condenser  Water  Reset 

0.0 

0.0 

0.0 

iChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  83,884.9!  32.2 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4486 


Building  Sq.Ft.: _ 27,733 


. . ^ ^  _ 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV4 

EMC  NO.:  1406^006 
DATE:  10-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

!  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700^ 

700 

Stop  Time 

1  0 

1600^ 

1600 

1600 

1600^ 

1600 

1600 

Present  Operations 

s 

M  n 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

!  0 

0 

0 

0 

Stop  Time 

2400 

24001 

2400 

2400 

!  2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

4090 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPd 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS  1 

REQUIRED 

PRESENT! 

CALCULATIONS 

HRIYR 

HRPYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319^ 

CONSTANT 

LOOK-OP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHQ 

O.OOE+OO 

O.OOE+OO 

DDCCC 

o 

o 

+ 

111 

o 

o 

b 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4486 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV4 


Date:  10-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

o 

d 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

12.8 

Sub  Total 

0.0 

83,884.9 

12.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL :  .v ; , , , . : r:s;:S, ■js*-': :: j: i x;, . .  , . V z ' ■  ' '  "O.O  •: : :i:: ,•  83,884.9  ^  ^  16.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4486 

Building  Sq.Ft.: _ 27,733  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-1 _ _ _ _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction  H 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

1  0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time  ! 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400! 

2400 

2400 

2400 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHG 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT  { 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

18150 

CFM  -  CLG 

0 

%OA 

100.00% 

%^Area 

6.00% 

TON  CAPC. 

0^ 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  |  86.70% 

HOURS  1 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfm 

HR7YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

!  5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date: 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-1 


05-Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

15.4 

I  Sub  Total 

0.0 

56,826.3 

15.4 

'Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0,0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

'  3.9 

:HW0A  Reset 

0.0 

0.0 

0.0 

'Chilled  Water  Reset 

0.0 

0.0 

0.0 

'Condenser  Water  Reset 

0.0 

0.0 

0.0 

jChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms  • 

3 

TOTAL  I  :  ^  0.0 

56,826.3 1  ^19,3 

EMC  ENGINEERS,  INC.  emcno.;1406-oo6 


PROJECT:  UMCS  FEASiBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4486 

PAGE  1  OF  2 

Building  Sq.Ft.: 

27,733 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

1  0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatiohs  1 

S 

M 

T 

W 

TH  i 

F 

S 

Start  Time 

0 

0 

0 

0 

o| 

0 

0 

1  Stop  Time  I 

2400  i 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS- .V . 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPO. 

1  0 

MBTU  CAPC. 

i  0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  t  86.70%  1  86.70% 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

HR7YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,2641 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHd 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

+ 

111 

o 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FVl 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

[Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

7.7 

Sub  Total 

0.0 

56,826.3 

7.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.0 

iHW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

iChlller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL,  ^  : ;  ■  ; ,  I-:  : :  0.0  i  • :  ^  56,826.3  j :  .f:: 

EMC  ENGINEERS,  INC.  emc no.: i-ws-ooe 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4486 

PAGE  1  OF  2 

Building  Sq.Ft.: 

27,733 

j  System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-3 

Typical  Building  Information 


I  Category 

Construction 

Use 

Occ. 

Day 

i  18 

BRICK 

iVEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

s  n 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

i Stop  Time 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

i  S  ! 

M 

T 

W 

TH 

F 

s 

Start  Time 

i  o| 

0 

0 

0 

0 

0 

0 

Stop  Time 

i  2400  i  2400 

2400  S 

2400 

2400; 

2400 

2400 

INPUTS 

INPUT  j 

Motor  HP 

15' 

Load  Factor 

0.8 

CFM  -  HTG 

16920 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

^FF 

1 

LOOK-UP  VALUE 

EFFHP  I  86.70%  I  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRPfR 

iCooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

iCooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

|C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHQ 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHd 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

15.4 

Sub  Total 

0.0 

56,826.3 

15.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.9 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

vM" -TOTAL  ■.  o.ol  56,826.3  :■ 

1 

EMC  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE;  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4486 

PAGE  1  OF  2 

Building  Sq.Ft: 

27,733 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

j  0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operattbri 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1  1600 

1600 

Present  Operations^^^^^^%^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

Oi 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400; 

2400 

2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWiTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  86.70%  |  86.70% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

+ 

LU 

O 

O 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-4 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

— 

Night  Setback 

0.0 

0.0 

15.4 

Sub  Total 

0.0 

56,826.3 

15.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.9 

HW  OA  Reset 

0.0: 

0.0  i 

0.0' 

■Chilled  Water  Reset 

0.0 

0.0  i 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.TOTAL  ■  ■  U:  0.0 

56,826.31  19.3 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG: 

Building  Sq.Ft.: _ 27,733 _ 


System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

[System  Number: _ MAU-5 _ 


Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

181 

BRICK 

VEH  MNTSHOP 

0700-1900 

;  SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAM-C 

4486  PAGE  1  OF  2 


Enter  Weeks  of  Summer:  _ 20 

Enter  Weeks  of  Winter:  32 


Required  Operation  ^  ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

i  1600' 

1600 

1600 

1600 

1600 

Pireseilt  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0^ 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

i  2400 

2400 

2400 

2400 

eONSTANt 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

4* 

O 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

NSUCHQ 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPC“ 

0 

MBTU  CAPC. 

I  0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

!  LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS  ' 

REQUIRES 

PRESENT 

CALCULATIONS 

HR^TR 

HRTYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU*-5 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

7.7 

Sub  Total 

0.0 

56,826.3 

jy 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

g-v  v..::  TOTAL,  ■  ■■  ■o.oi-",,;,  66, 826.3iv::: 

3 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT,  DRUM 

BLDG:  4486 

PAGE  1  OF  2 

Building  Sq.Ft.: 

27,733 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number; 

MAU6 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900  ; 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operatibrt 

S 

M 

T 

w  1 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  OperatibnS  ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 1  2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

coAuq 

o 

o 

o 

m 

-h 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

1  ■■  V..  INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

fONCAPO 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  1  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRPfR 

HR7YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2.040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU6 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

O 

o 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

12.8 

Sub  Total 

0.0 

56,826.3 

12.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.01  56,826.3 1  ^  ^16.1 

3 

EMC  NO.;  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-7 _ 


Typical  Building  information 


Category 

Construction 

Use  1 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP  I 

0700-1900 

SUN-SAT 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4486 

Building  Sq.Ft: _ 27,733 _ 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

i  S 

M 

T 

W 

i  TH 

F 

S 

Start  Time 

1  0 

0 

0 

0 

1  0 

0 

0 

Stop  Time 

1  2400 

2400 

2400 

2400 

2400 

2400 

2400 

L0OK.UP 

INPUT 

HOAUH 

000 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

+ 

Lii 

O 

O 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHO 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.401 

OPT 

188.001  188,001 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

2.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HRifYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-7 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

[Schedule  ST/SP 

0.0 

28,632.0 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

5.1 

Sub  Total 

0.0 

29,644.0 

5.1 

Economizer 

0.0 

0.0 

0.0 

Ventiiation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

; Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  i 

0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'TOTAL-  .  "i  0.0-|'  29,644-.0|^ 

E  M  C  ENGINEERS,  INC.  EMCNO.:14064I06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01 -94-0-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4486 

PAGE  1  OF  2 

Building  Sq.Ft.: 

27,733 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HTP1 

Typical  Bulldinq  Information 

Cateoorv  i  Construction  Use 

Occ. 

Day 

18 

BRICK  IVEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

ReqUilied  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

_ 

1600: 

1600 

16001  1600 

1600 

1600 

Present  Operations 

S 

M  ! 

T 

w 

TH 

F 

S 

I  Start  Time 

0 

ol 

0 

0 

0 

0 

0 

!  Stop  Time 

2400 

2400: 

2400 

i  2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+OO 

O.OOE+OO 

COAUHG 

O.OOE+OO 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

Ecnq  o.ooE+oo  o.ooe+oo 

NSUCCI  O.OOE+OO  O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

FV 

9.26E+03 

9.26E+03 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

":■  -  INPUTS  ■  --‘v;;::- 

INPUT  j 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

24.00°^ 

TON  CAPC. 

0 

MBTU  CAPC. 

3.587 

kW/Ton 

0 

MOSON 

7 

h 

1 

i  LOOK-UP  VALUE 

!  EFFHP  1  81.60% 

1  81.60% 

hours  REQUIREd 

PRESENT 

CALCULATIONS 

HRrm 

HRIYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,1 1^ 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

12 

BASEBOARD  RADIATION 
HTP1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

61.6 

Sub  Total 

0.0 

12,616.7 

61.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

'  0.0 

15.7 

HW  OA  Reset 

0.0 

0.0 

26.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

"s'JM-TOTAL  . . . .  !,  .  0.0 12,616.7  103.9 

EMC  ENGINEERS,  INC.  emc no.; i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4486 

PAGE  1  OF  2 

Building  Sq.Ft: 

27,733 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HTP2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  ^ 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Prese  nt  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

4.62 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS  n 

REQUIRED 

PRESENT 

CALCULA-nONS 

HRTYR 

HR7YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

iCooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

input;;:?:;::.: 

HOAUfl 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC\ 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

9 

CONVERTER  AND  PUMPS 
HTP2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o 

d 

0.0 

HW  OA  Reset 

0.0 

0.0 

34.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  ^ TOTAL  "  "  f  J  "" "  :  ,  0.0  T  '12,616.7. 34.2^' 

3 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HTP3 _ 


Typical  Building  Information 

Category 

Construction 

Use 

!  Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

1  SUN-SAT 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4486 

Building  Sq.Ft: _ 27,733  _ 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reqiiired  Opertitfon 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700^ 

700 

Stop  Time 

0 

16001 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

P 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOG 

O.OOE+00 

O.OOE+00 

COAOHQ 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0,17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHQ 

O.OOE+00 

O.OOE+OO 

DDCCd 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

1 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

4.258 

kW/Ton 

0 

I  MOSON 

7 

i  EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRA^R 

Cooling  HRSON 

1,320l 

3,360 

Heating  HRSON 

2,112 

5,376^ 

C/H  HRSON  ^ 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4486 

9 

CONVERTER  AND  PUMPS 
HTP3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

31.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  ■  ■ ,  :  TOTAL  0.0  ^  '  12,616-.7-.|  . .  3T;5 

3 

ENERGY  CALCULATIONS 


BUILDING  4525 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBIUTY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq. Ft:  113,120 

BLDG: 

4525 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

70^ 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

' 

INPUTS 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

5 

HOAUH 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

7475 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

CFM  -  CLG 

14600 

COAUHC 

O.OOE+00 

O.OOE+00 

%OA 

31.70% 

HOAOH 

15.77 

15.77 

%  Area 

22.00% 

HOAOHC 

9.68 

9.68 

TON  CAPC. 

0 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

MBTU  CAPC. 

0 

COAOHC 

O.OOE+00 

O.OOE+00 

kwyron 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

12 

DC  DEMAN 

0,17 

0.17 

EFF 

1 

ECC 

O.OOE+00 

O.OOE+00 

LOOK-UP  VALUE 

ECHC 

O.OOE+00 

O.OOE+00 

EFFHP 

81.60% 

81.60% 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

HOURS 

REQUIRED 

PRESENT 

DDCCHO 

O.OOE+00 

O.OOE+00 

CALCULATION^ 

mrm 

ri 

DDCCC 

O.OOE+00 

O.OOE+00 

Cooling  HRSON 

1,400 

3,360 

DSC 

2.36E+03 

2.36E+03 

Heating  HRSON 

2,240 

5,376 

NSC 

9.26E+03 

9.26E+03 

C/H  HRSON 

3,650 

8,760 

FV 

0 

0 

Cooling  HRSAV 

1,960 

CHWR 

9.57 

9.57 

Heating  HRSAV 

3,136 

OAR 

7.40 

7.40 

C/H  HRSAV 

5,110 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4525 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU1 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

230.4 

Sub  Total 

0.0 

19,363.7 

230.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

58.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  j  0.0 1  19,363.7 1  289.2 

3  .V 

EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  2 

System  Name:  H&V  UNIT 

System  Number: _ AHU2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft.: _ 113,120 _ 


Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS  ^  ^^  ^  ^  ^  ^ 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

5000 

CFM  -  CLG 

9700 

%OA 

29.58% 

%  Area 

14.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HfVYR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  17-Apr-95 

PAGE  2  OF  2 

Bldg  Number:  4525 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  AHU2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

15,433.0 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

151.9 

Sub  Total 

0.0 

16,000.8 

151.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0  1 

0.0 

38.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

i  0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  16,000.8 1  190.6 

■  ■  z  : 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  113,120 

BLDG: 

4525 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700*1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAM.C 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatron 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400" 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

C0A0"C 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

330'0 

CFM  -  CLG 

6600 

%OA 

7.29% 

%  Area 

3.40% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

calculations 

HFtnrR 

Niwr 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

2 

H&V  UNIT 
AHU3 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

15,433.0 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

35.6 

Sub  Total 

0.0 

16,000.8 

35.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  t  0.0 1  16,000.81  44.7 

'3  "■  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft.: _ 113,120 _ 

System  Type  1 

ISystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU4  _ 


EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0-17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCQ 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0-8 

CFM  -  HTG 

1300 

CFM  -  CLG 

2600 

%OA 

7.23% 

%  Area 

0.67% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR7YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7,815.4 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

7.0 

Sub  Total 

0.0 

8,103.0 

7.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  8,103.0 !  8.8 

3- 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft: _ 113,120 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5 _ 


EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

LJJ 

O 

O 

b 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

o 

+ 

111 

o 

o 

b 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

1000 

CFM  -  CLG 

2000 

%OA 

7.23% 

%  Area 

0.52% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  1  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRn^ 

HR/YR 

Cooling  HRSON 

1.400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,607.0 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

5.4 

Sub  Total 

0.0 

6,850.0 

5.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

'  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ““  1“  OO]  6,850.0 1  6.8 

i:  .  ■  ■  ■  3  , 

EMC  ENGINEERS,  INC.  emc  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  17-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4525 

PAGE  1  OF  2 

Building  Sq.Ft.: 

113,120 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU6 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

900 

CFM  -  CLG 

1800 

%OA 

7.23% 

%  Area 

0.40% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8.760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,607.0 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

d 

0.0 

4.2 

Sub  Total 

0.0 

6,850.0 

4.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

'  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  "  n  O^OT  6,850.0!  5.3 

,  .  ;3. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4625 

Building  Sq.Ft: _ 113,120 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU7 _ 


EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

1600 

CFM  -  CLG 

3200 

%  OA 

13.30% 

%  Area 

1.35% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULAlibNS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5.376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0-17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9-57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU7 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,574.7 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

14.1 

Sub  Total 

0.0 

12,000.6 

14.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

j 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  12,000.6!  17.7 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft.: _ 113,120 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU1  _ 


EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M  " 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

2000 

CFM  -  CLG 

2000 

%OA 

100.00% 

%  Area 

5.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRJYR 

HRnrR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5.376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCO 

O.OOE+00 

O.OOE+00 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9-57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU1 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

18,676.5 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

57.6 

Sub  Total 

0.0 

19,363.7 

57.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

14.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

i  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  OO]  19,363.7 1 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft.: _ 113,120 _ 

System  Type  1 

System  Name:  H&V  UNiT  WITHOUT  RETURN  FAN 

System  Number: _ MAUI  _ 


EMC  NO.:  1406.006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

0 

Stop  Time 

0 

1900 

1900 

1900 

1900 

1900 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

1  2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

4- 

O 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1200 

CFM  -  CLG 

1200 

%OA 

100.00% 

%  Area 

3.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATfONS 

HR/YR 

HRA^R 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU1 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,344.6 

0.0 

Optimum  ST/SP 

0.0 

86.3 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

34.6 

Sub  Total 

0.0 

2,430.9 

34.6 

Economizer 

0.0 

o 

o 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

8.8 

HW  OA  Reset 

0.0 

0.0 

!  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

~  TOTAL  X  oX  2,430.9 1  ““  4^4^ 

EMC  ENGINEERS,  INC.  emc  no.:  uoe-oos 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  17-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KCAA/LC 

LOCATION:  FT.  DRUM 

BLDG:  4625 

PAGE  1  OF  2 

Building  Sq.Ft.: 

113,120 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

-t- 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

-I- 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

-H 

LU 

O 

O 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCcd 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

1.3454 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

!  LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRmi 

HR^R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  1 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0-0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

10.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  I  0.0 1  0.0 1  10.0 

3  ;  . 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4525 

Building  Sq.Ft: _ 113,120 _ 


System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE2 

EMC  NO.:  1406-006 
DATE:  17-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

I  2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  I 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

1.1966 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  I  0.00% 

0.00% 

HOURS 

Required 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  ! 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D,0.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

9 

CONVERTER  AND  PUMPS 
HE2 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

o 

d 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

8.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

~  TOTAL  "  n  ~  O^O]  0.0 1  8.9 

I  3 

EMC  ENGINEERS,  INC.  emcno.:1406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  17-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4525 

PAGE  1  OF  2 

Building  Sq.Ft.: 

113,120 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400; 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

I  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

4- 

O 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.905 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

calculations 

HRIYR 

HRT/R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

9 

CONVERTER  AND  PUMPS 
HE3 


Date:  17>Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0,0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

6.7 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 !  0.0 1  6.7 

,  ,  ,  ^ 

EMC  ENGINEERS,  INC.  EMCNo  uoe^oe 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE;  17-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4525 

PAGE  1  OF  2 

Building  Sq.Ft.: 

113,120 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE4 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

18i 

BRICK 

VEH  MNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO.  1 

0 

MBTU  CAPO. 

1.1335 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  I  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

Hf^R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

+ 

111 

o 

o 

b 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O-OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

F\/\ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4525 

9 

CONVERTER  AND  PUMPS 
HE4 


Date:  17-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

o 

o 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

8.4 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  OOl  ^  ^ 

■  3: 

ENERGY  CALCULATIONS 


BUILDING  4530 


EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WUC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.FL: 

195,670 

System  Type 

4 

System  Name: 

SINGLE  ZONE  AHU 

System  Number: 

AC1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING  | 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

!  2400 ; 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

6000 

CFM  -  CLG 

6000 

%OA 

14.67% 

%  Area 

0.70% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

HRflfR 

HfVYR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

4 

SINGLE  ZONE  AHU 
AC1 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5.663.1 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

2.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

110.5 

Sub  Total 

2.6 

5,906.2 

110.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

7.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  2.6f  5,906.2|  118.4 

■:V;3'  :  ■' 

EMC  ENGINEERS,  INC.  emcno:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-96 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4530 

PAGE  1  OF  2 

Building  Sq.Ft.: 

195,670 

System  Type 

4 

System  Name: 

SINGLE  ZONE  AHU 

System  Number: 

AC2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

I  0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700" 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

6000 

CFM  -  CLG 

6000 

%OA 

100.00% 

%  Area 

2.91% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  1  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HI^R 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

4 

SINGLE  ZONE  AHU 
AC2 


Date;  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,663.1 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

2.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

459.5 

Sub  Total 

2.6 

5,906.2 

459.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o 

o 

32.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

I  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  2.$(  5,906.2|  492.3 

... 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 

Building  Sq.Ft.: _ 195,670 _ 


System  Type 

4 

System  Name: 

SINGLE  ZONE  AHU 

System  Number: 

AC3 

EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

!  2400 

2400 

2400 

INPUTS^^ 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

2500 

CFM  -  CLG 

2500 

%OA 

36.00% 

%  Area 

0.54% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

CALCULATIONS 

REOUIRED 

HR/YR 

PRESENT 

Hifw 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

4 

SINGLE  ZONE  AHU 
AC3 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,009.7 

0.0 

Optimum  ST/SP 

0.0 

86.3 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.9 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

85.3 

Sub  Total 

0.9 

2,095.9 

85.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

i  0.0 

0.0 

6.1 

HW  OA  Reset 

0.0 

0.0 

'  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL  ■  .  ,  ■  .v  ■  .  .  ■  ^  |  -  /  0.9  j  2,095.9  j  91.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 

Building  Sq.Ft: _ 195,670 _ 

System  Type  11 

System  Name:  CONDENSING  UNIT 

System  Number: _ ACC1 _ 


EMC  NO.:  1406-006 
DATE:  18-Apr.95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

R6q  uired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

17001 

1700 

1700 

1700 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

15 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

5 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4.380 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

11 

CONDENSING  UNIT 
ACC1 


Date:  18-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0,0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

i  0.0 

Chilled  Water  Reset 

0.0 

143.6 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL^  ^  ^  ^  t  0.0j  143.6|  0.0 

,"'3' 

EMC  ENGINEERS,  INC.  EMCNO:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

27.0833 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

5 

EFF 

0.8 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTYR 

HR7YR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

11 

CONDENSING  UNIT 
ACC2 


Date:  18-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

^  0.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

259.2 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  259.2 1  0.0 

.  ;  3' '  ■ 

EMC  ENGINEERS,  INC.  emcno.:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft.: 

195,670 

System  Type 

11 

System  Name: 

CONDENSING  UNIT 

System  Number: 

ACC3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operatroni 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  OperatioriS 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

iStop  Time 

2400 

2400 

2400 

2400 : 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

6.666667 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

0.8 

LOOK-UP  VALUE  1 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/re 

HR/YR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2.688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

LiJ 

O 

O 

O 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9,57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number: 


4530 

11 

CONDENSING  UNIT 
ACC3 


Date:  18-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

63.8 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0(  63.8|  0.0 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

System  Name: 

9 

CONVERTER  AND  PUMPS 

System  Number: 

HTP-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1700 

1700 

17001 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

i  2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

6.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

22.4 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  91.70%  1  91.70% 

HOURS  ^  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HWYR 

Cooling  HRSON 

2,660 

3,360 

Heating  HRSON 

4.256 

5,376 

C/H  HRSON 

6,935 

8,760 

Cooling  HRSAV 

700 

Heating  HRSAV 

1,120 

C/H  HRSAV 

1,825 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

0,00E+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O-OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

m 

O 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

9 

CONVERTER  AND  PUMPS 
HTP-1 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,639.4 

0.0 

Optimum  ST/SP 

0.0 

9,171.6 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

947,4 

Sub  Total 

0.0 

63,811.0 

947.4 

Economizer 

0.0 

0.0 

0.0 

Ventiiation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

67.6 

HW  OA  Reset 

0.0 

0.0 

165.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0|  63,811.0|  1,180.8 

,.:3' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 

Building  Sq.Ft.: _ 195,670 _ 


System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV1 

EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400; 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

45 

Load  Factor 

0.8 

CFM  -  HTG 

23765 

CFM  -  CLG 

47530 

%OA 

19.40% 

%  Area 

1.64% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.60%  |  90.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/Vn 

HR/YR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8.760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

o 

o 

+ 

LLI 

O 

O 

d 

O.OOE+00 

COAOHC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

P 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4530 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV1 


Date: 


18-Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

129,764.0 

0.0 

Optimum  ST/SP 

0.0 

5,569.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

259.0 

Sub  Total 

0.0 

135,333.8 

259.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

18.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  t  0.0 !  135,333.8 1  277.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  195,670 

BLDG: 

4530 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Oper^tidn^^^^^^^^^^^^^^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operatidni^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400  i 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

45 

Load  Factor 

0.8 

CFM  -  HTG 

30170 

CFM  -  CLG 

59540 

%OA 

74.60% 

%  Area 

8.03% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

mrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.60%  |  90.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

mJYR 

HRATR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

o 

+ 

LIJ 

O 

O 

b 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.76E+03 

5.76E+03 

NSC 

o 

+ 

LU 

r-- 

o 

od 

8-07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4530 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


Date: 


18-Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

129,764.0 

0.0 

Optimum  ST/SP 

0.0 

5,569.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1,268.0 

Sub  Total 

0.0 

135,333.8 

1,268.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

90.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  O.Ot  135,333.8|  1,358.5 

Z  , 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 


Building  Sq.Ft.: _ 195,670 


System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV3 

EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

ISMA  BUILDING 

1  0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Req  ui red  Operati 6n 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T  I 

W 

TH 

F 

S 

Start  Time 

0 

O: 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400' 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150-00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

45 

Load  Factor 

0.8 

CFM  -  HTG 

24090 

CFM  -  CLG 

48140 

%OA 

74,60% 

%  Area 

2.91% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.60%  1  90.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRT/R 

HR^R 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 

Bldg  Number:  4530 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV3 


Date: 


18-Apr-95 
PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

129,764.0 

0.0 

Optimum  ST/SP 

0.0 

5,569.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

459.5 

Sub  Total 

0.0 

135,333.8 

459.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

32.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0(  135,333.8  |  492.3 

V  '  .  ■■■3’  '  : 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAUI 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

40 

Load  Factor 

0.8 

CFM  -  HTG 

43380 

CFM  -  CLG 

43380 

%OA 

100.00% 

%  Area 

15.78% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.60%  |  90.60% 

HOURS^^^^^ 

REQUIRED 

PRESENT 

CALCULA-riONS 

HRfYR 

hr/yP 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0,17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU1 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

115,345.8 

0.0 

Optimum  ST/SP 

0.0 

4,950.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

2,491.8 

Sub  Total 

0.0 

120,296.7 

2,491.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

177.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 !  120,296.7 1  ^,669.6 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 

Building  Sq.Ft.: _ 195,670 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU2  _ 


EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opefatidri 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operatfdni 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400' 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

40 

Load  Factor 

0.8 

CFM  -  HTG 

43380 

CFM  -  CLG 

43380 

%OA 

100.00% 

%  Area 

15.78% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  90.60%  |  90.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

Hl^R 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O-OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+O'O 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

4- 

O 

o 

O.OOE+OO 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAF^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU2 


Date:  18-Apr“95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

115,345.8 

0.0 

Optimum  ST/SP 

0.0 

4,950.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

2,491.8 

Sub  Total 

0.0 

120,296.7 

2,491.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

177.8 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0  j  120,296.7 1  2,669.6 

■  V ,:'  -3 

E  M  C  ENGINEERS,  INC.  emcno.:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU3 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

30 

Load  Factor 

0.8 

CFM  -  HTG 

30360 

CFM  -  CLG 

30360 

%OA 

100.00% 

%  Area 

11.08% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.20%  |  90.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR^R 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4.380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

-H 

O 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU3 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

86,893.0 

0.0 

Optimum  ST/SP 

0.0 

3,729.7 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1.749.6 

Sub  Total 

0.0 

90,622.6 

1,749.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

124.9 

H  W  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ~~  P  ~  0.0 1  90,622.6 1  1,874.5 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft.: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU4 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

!  1700 

1700 

1700 

1700 

1700 

Present  Operatidhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

14700 

CFM  -  CLG 

14700 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRiTYR 

hr/yr 

Cooling  HRSON 

1,680 

1,400 

Heating  HRSON 

2,688 

2,240 

C/H  HRSON 

4,380 

3,650 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSQ 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU4 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

!  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  O.Ol  O.Ol  0.0 

I--  '.S.:, 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  4530 

Building  Sq.Ft.: _ 195,670 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU5  _ 


EMC  NO.:  1406-006 
DATE:  18-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opieratioin 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700; 

1700 

1700 

1700 

Present  Operatldiii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 : 

1700 

1700 

1700 

1700 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

5400 

CFM  -  CLG 

5400 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

Hf^ 

HR/YR 

Cooling  HRSON 

1,680 

1,400 

Heating  HRSON 

2,688 

2,240 

C/H  HRSON 

4,380 

3.650 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU5 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  O.Oj  0.0|  ^0.0 

EMC  ENGINEERS,  INC.  emc  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.; 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KCAA/LC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU6 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter; 

32 

Required  Oper^tron 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700; 

1700 

1700 

1700 

1700 

Present  Operaddns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

INPUTS 

INPUT 

Motor  HP 

40 

Load  Factor 

0.8 

CFM  -  HTG 

40680 

CFM  -  CLG 

40680 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  90.60%  |  90.60% 

HOURS 

required 

PRESENT 

CALGULAnONS 

HRnrR 

HR/YR 

Cooling  HRSON 

1,680 

1,400 

Heating  HRSON 

2,688 

2,240 

C/H  HRSON 

4,380 

3,650 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU6 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0t  0.0(  0.0 

z. ..  ■ 

EMC  ENGINEERS,  INC.  emcno.mms-oos 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU7 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 : 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400  1 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1540 

CFM  -  CLG 

1540 

%OA 

100.00% 

%  Area 

0.06% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUrRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,680 

3,360 

Heating  HRSON 

2,688 

5,376 

C/H  HRSON 

4,380 

8,760 

Cooling  HRSAV 

1,680 

Heating  HRSAV 

2,688 

C/H  HRSAV 

4,380 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU7 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,009.7 

0.0 

Optimum  ST/SP 

0.0 

86.3 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

9.5 

Sub  Total 

0.0 

2,095.9 

9.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0  )  2,095.9|  102 

EMC  ENGINEERS,  INC.  emcno.;1406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU8 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Req  uired  Operati  oil 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

17001 

1700 

1700 

1700 

INPUTS 

INPUT 

Motor  HP 

20 

Load  Factor 

0.8 

CFM  -  HTG 

28000 

CFM  -  CLG 

28000 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

■  HOURS.-^-^^ 

required! 

1  PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,680 

1,400 

Heating  HRSON 

2,688 

2,240 

C/H  HRSON 

4,380 

3,650 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUFIC 

O.OOE+00 

O.OOE+00 

HOAOH 

245.00 

245.00 

HOAOHC 

150.00 

150.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.76E+03 

5.76E+03 

NSC 

8.07E+04 

8.07E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU8 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  0.0 1  0.0 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  18-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  4530 

PAGE  1  OF  2 

Building  Sq.Ft.: 

195,670 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

IVIAU9 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

9 

BRICK 

SMA  BUILDING 

0730-1630 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

17001 

1700 

1700 

1700 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

700 

700 

700 

700 

700 

700 

700 

Stop  Time 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

7000 

CFM  -  CLG 

7000 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRfyi^ 

Cooling  HRSON 

1,680 

1.400 

Heating  HRSON 

2,688 

2,240 

C/H  HRSON 

4,380 

3.650 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

COHSTAHT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

261.93 

261.93 

HOAOHC 

160.74 

160.74 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.19E+03 

5.19E+03 

NSC 

1.59E+05 

1.59E+05 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


4530 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU9 


Date:  18-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

o 

o 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

I  0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  0.0 1  0.0 

3:  : 

ENERGY  CALCULATIONS 


BUILDING  10000 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft.: _ 80,294 _ _ _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-1 _ 


EMC  NO.:  1406<OOS 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use  ^ 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Ri^iil^ci  Operation 

- S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0^ 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800' 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+O0I 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHO 

7.74E-06 

7.74E-06 

DDCCHC 

o.ooE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.5'7 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

1 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

1125 

CFM  -  CLG 

1125 

%OA 

29.20% 

%  Area 

0.83% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

0 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCOLAHONS  ! 

HR/YR 

HRATR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110l 

EMC  ENGINEERS,  INC. 

PROJECT:  UNICS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-1 


Date: 


07-Apr-95 
PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0-0 

4,418.6 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.7 

0.0 

0.0 

Night  Setback 

0.0 

o.ol 

39.8 

Sub  Total 

1.7 

4,580.7 

39.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.5 

0.3 

DDC  Control 

b.o 

oTo 

5.8 

HW  OA  Reset 

0.0 ' 

0.0 

0-0 

Chilled  Water  Reset 

0.0 

o.b 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

O.b 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

:  1J  [  '  ■'  .  '4,581.21  ;;  45.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01  •94-D>0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

I 

80,294 

BLDG: 

10000 

System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ, 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

EMC  NO.:  1406<006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Regiilf^  Operatiofi 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T  n 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

2 

HOAUH 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

1340 

COAUC 

2.17E-b5 

2.17E-05 

CFM  -  CLG 

1340 

COAUHC 

8.32E-06 

8.32E-06 

%OA 

29.20% 

HOAOH 

14.77 

14.77 

%  Area 

1.20%^ 

HOAOHC 

9.07 

9.07 

TON  CAPC. 

0 

COAOG 

2.10E-05 

2.10E-05 

MBTU  CAPC. 

0 

COAOHC 

8.04E-06 

8.04E-06 

kW/Ton 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

12 

DC  DEMAND 

0.17 

0.17 

EFF 

1 

ECC 

O.OOE+00 

O.OOE+OO 

LOOK-UP  VALUE 

ECHC 

O.OOE+00 

O.OOE+OO 

EFFHP 

78.00% 

78.00% 

NSUCC 

1.26E-05 

1.26E-b5 

NSUCHC 

7.74E-06 

7.74E-Q6 

HOURS 

REQUIRED 

PRESENT 

DDCCHC 

O.OOE+00 

O.OOE+OO 

CALCULATIONS 

HIVYR 

HRATR 

DDCCC 

O.OOE+OO 

O.OOE+OO 

Cooling  HRSON 

1,400 

3,360 

DSC 

8.71  E+03 

8.71  E+03 

Heatinq  HRSON 

2,240 

5,376 

NSC 

5.97E+04 

5.97E+04 

C/H  HRSON 

3,650 

8,760 

FV 

6 

6 

Coolinq  HRSAV 

1,960 

CHWR 

9.57 

9.57 

Heating  HRSAV 

3,136 

OAR 

7.40 

7.40 

C/H  HRSAV 

5,110 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBfLITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-2 


Date:  07- Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7.832.1 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

3.1 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

57.5 

Sub  Total 

3.1 

8,119.6 

57.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.6 

0.4 

DDC  Control 

0.0 

0.0 

8.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

o.o"^ 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

, TOTAL  I  3.11:::;.- .  -y:,  8,120.2  i  ■  .66-3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

80,294 

BLDG: 

10000 

System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

EMC  NO.:  uce-ooe 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAA/LC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600^ 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Pr^^rit  Operattbhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400^ 

2400 

2400 

2400 

2400 

2400 

Lbok-uP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8 

ULl 

CM 

CO 

00 

8.32E>06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E>0^ 

7.74E-06 

DDCCHC 

o.ooe+oqI 

O.OOE+OO 

DDCCC 

O.CX)E+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

[TO 

tNPUTS  1 

IfiPUt 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

2910 

CFM  -  CLG 

2910 

%  OA 

29.20% 

%  Area 

1.80% 

TON  CAPO. 

0 

MBTU  CAPO.  ^ 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

:|-HR/Yi:::| 

HfWYR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,1 10" 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU*3 


Date:  OT-Apr-QS 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

7,851.6 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

3.1 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

86.2 

Sub  Total 

3.1 

8,139.1 

86.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

1.3 

0.8 

DDC  Control 

0.0 

0.0; 

12.6 

HW  OA  Reset 

0.0 

0.0' 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0  i 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 : 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

. :  ■  3.1  i, '  ■■  8,140.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

80,294 

BLDG: 

10000 

System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU^ 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

EMC  NO,:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


§ 

1 

a 

O 

1 

1 

IT 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600“^ 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations :  ; 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

b 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

L0pK4iil> 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

o.bo 

0.00 

DC  DEMAND 

0.17 

0.17 

ECO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHCi 

o 

8 

m 

8 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E>06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

m 

+ 

o 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57" 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

1  INPUTS 

>:JNPUT::-S 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

2575 

CFM  -  CLG 

2575 

%OA 

29.20% 

%  Area 

1.90% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  _ _ ___J 

EFFHP  _ 1 

69.20% 

69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTFR 

HRATR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-4 


Date:  07“Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,638.9 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

2.6 

0,0 

0.0 

Night  Setback 

0.0 

0.0 

91.0 

Sub  Total 

2.6 

6,882.0 

91.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

1.2 

0.7 

DDC  Control 

0.0 

0.0 

13.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0^ 

0.0 

Condenser  Water  Reset 

"o.o 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  TOTAL; 

, 6,683*2'!-  ;105*0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO,:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

80,294 

BLDG: 

10000 

System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Required  Operation  :  ^ 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

6001 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

b 

Present  Operations 

S 

M 

T 

w  I 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

240^ 

2400^ 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

o.ob 

0.00 

COAUC 

2,17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8,04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECO 

o 

b 

o 

m 

+ 

8 

O.OOE+00 

ECHd 

O.OOE+00 

O.OOE+00 

NSUCC 

1 ,26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

0,0OE+00 

DSC 

8,71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

I  OPT]  188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

585 

CFM-CLG 

585 

%  OA 

29.20% 

%  Area 

0.35% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  1  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

HR/YR 

Cooling  HRSON 

1.400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1.96a 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-5 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,554.7 

0.0 

Optimunn  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

16.8 

Sub  Total 

0.6 

1,611.6 

16.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.3 

0.2 

DDC  Control 

’”"‘6.0 

. ao’ 

2.4 

HW  OA  Reset 

0.0 

0.0 

0.6 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  |.  0.^.  I.SIliT 

-  3',:: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-6 _ 


EMC  NO.:  140S-00S 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FR! 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


2D 

32 


Rckiulred  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800^ 

0 

iPreis^nt  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

o1 

0 

0 

0 

0 

0 

0 

I  Stop  Time 

2400 

2400 

2400' 

2400 

2400 

2400 

2400 

INPUTS  ; 

INPUT 

Motor  HP 

0.125 

Load  Factor 

0.8 

CFM  -  HTG 

410 

CFM  -  CLG 

410 

%OA 

29.20% 

%  Area 

0.10% 

TON  CAPO. 

0 

MBTU  CAPC. 

o' 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS  j 

REQUIRED 

PRESENT 

CALCULATKJNS 

HRATR 

Cooling  HRSON 

1,400 

3,3^ 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110^ 

CONSTANT 

LOGK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2,17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2-10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+66 

ECHC 

O.OOE+do 

O.OOE+OO 

NSU'CO 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-6 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

591.2 

0.0 

Optimum  ST/SP 

0.0 

21.6 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.2 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

4.6 

Sub  Total 

0.2 

612.8 

4.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.2 

0.1 

DDC  Control 

0.6 

0.0 

0.7 

HW  OA  Reset 

6.0 

0.0' 

0.0 

Chilled  Water  Reset 

0.0 

0.6^ 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

..  TOTAL  ^  :  ■':]  . '  :  ^  0,2  t,  ;  ^  :  Ol^-O  !v  -  ,  f :  ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ SO, 294 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-7 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRl 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Rdqulr^  Oiiefiitldifi^  v  i 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

l^esent  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

o1 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

8 

_ I 

2400 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

410 

CFM  -  CLG 

410 

%  OA 

29.20% 

%  Area 

1.06% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  |  65.00% 

HOURS 

required 

PRESENT 

CALCUtATIONS 

Hmn 

HRATR 

Cooling  HRSON 

1,400 

3.360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

tOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

o.bo 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+OO 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO^ 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0^033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-7 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

3,522.0 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

50.8 

Sub  Total 

1.4 

3,651.4 

50.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.2 

0.1 

DDC  Control 

0.0 

0.0 

7.4 

HW  OA  Reset 

0.0  1 

o.d 

0.0 

Chilled  Water  Reset 

0.0' 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

6.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.6 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  V--.  :v--- 

v  -.::  ; Z 3,651*$  ,58*3 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ _ _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-8 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


ReKiulred  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

60^ 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations  ^ 

S 

M  1 

T 

W 

TH 

F 

S 

Start  Time 

0 

V 

o"^ 

,  0 

0 

0 

0 

Stop  Time 

24001 

2400 

2400 

2400 

2400l 

240a 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

6.8 

CFM  -  HTG 

860 

CFM  -  CLG 

860 

%OA 

29.20% 

%  Area 

0.86% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  1  ^.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATKJNS  , 

HRATR 

Cooling  HRSON 

1,400 

3,360 

Heatinq  HRSON 

2,240 

5.376 

C/H  HRSON 

3,650 

8.760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110l 

CONSTANT 

LOdKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+00 

O.OOE+OO 

NSUC'S 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

■ .  ”  "  “  OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-8 


Date:  07-Apr“95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,558.1 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

41.2 

Sub  Total 

0.6 

1,615.1 

41.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.4 

0.2 

DDC  Control 

"  0.0 

6.0 

6.0 

HW  OA  Reset 

0.0 

0.6 

0.0 

Chilled  Water  Reset 

0.0 

66 

0.0~ 

Condenser  Water  Reset 

0.0 

..  _  _  0,0  , 

0.0 

Chiller  Demand  Limit 

o.'o 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.6 1  1,615.5 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-9 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 1 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Ri^ulr^  Operatiott  : : 

S  ^ 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

1 

1 

o 

i 

1 

S 

M 

T 

W 

TH 

F 

S 

start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400^ 

2400 

2400^ 

2400 

24001 

2400 1 

2400 

■  CONSTANT 

LOGK-UPI 

INPUT,;: 

HOAUH 

o 

o 

d 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

o.oo” 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECI^ 

O.OOE+OO 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO 

o.ooE+bb 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8,71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

860 

CFM  -  CLG 

860 

%OA 

29.20% 

%  Area 

0.56% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5.376 

C/H  HRSON  1 

3,650 

8,760 

Ccxjling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-9 


Date:  07-Apr“95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,558.1 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.6 

0.0 

0.0 

Night  Setback 

0.0 

26.8 

Sub  Total 

0.6 

.  _  .  .... 

1,615.1 

26.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.4 

0.2 

DDC  Control 

b.o 

1  ~  ”  0.0 ' 

3.9 

HW  OA  Reset 

0.0 

'  0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset  i 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  '  ■  ,  ‘f  "  0,6,1  . 1,615.5  [,■  .-.SIO.' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-10 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

[  600J800  ' 

MON-FRl 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


2P 

32 


Required  Operation 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800" 

1800 

”1800 

1800^ 

0 

Present  Operatlons^^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

6l 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400^ 

2400^ 

o 

o 

CM 

CdNStANt 

LOdK'UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-65 

2.17E-05 

COAUHC 

8,32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

o:6oe+oo 

ECC 

0,0OE+0O 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

1 .26E-05^ 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E-H)4 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

O.33I 

Load  Factor 

0.8 

CFM  -  HTG 

860 

CFM  -  CLG 

860 

%OA 

29.20% 

%  Area 

0.75% 

TON  CAPC.  n 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%!  ^00% 

HOURS 

REOUIRED 

PRESENT 

CALCUUHONS 

HRmi 

Hnm 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136^ 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-10 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,558.1 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.6 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

36.0 

Sub  Total 

0.6 

1,615.1 

36.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.4 

0.2 

DDC  Control  i 

0.0 

ao 

5.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL i 

■ 0.6  ;::y ■;  1,616.6 |x  '  r.y-y. 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

80,294 

BLDG: 

10000 

System  Type 

System  Name: 

System  Number: 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-11 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800  ! 

MON-FRI 

EMC  NO.:  140S-006 
DATE:  07-Apr-.95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800^ 

1800 

1800 

1800 

0 

Present  Operadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400"^ 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.25 

Load  Factor 

0.8 

CFM  -  HTG 

500 

CFM  -  CLG 

500 

%OA 

29.20% 

%  Area 

0.46% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LCX)K-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURd 

REQUIRED 

PRESENT 

CALCULATIONS 

Hmn 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240^ 

5,376 

C/H  HRSON 

3,650 ; 

8,760 

Cooling  HRSAV 

1,960 1 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

6.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO" 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

E  M  C  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-11 


Date:  07-Apr*-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,178.5 

0.0 

Optimum  ST/SP 

0.0 

43.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.5 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

22.1 

Sub  Total 

0.5 

1,221.7 

22.1 

Economizer 

o 

b 

0,0 

0.0 

Ventilation/Recirculation 

0.0 

0.2 

0.1 

DDC  Control 

0.0 

0.0 

3.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

o.b 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. : :  .  .TOTAL  1  0.S  1 . ' ■  .  , . ;  1,221 .9  :i: : ,  ?  :  2«.S 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294  _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-12 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operatic* 

s 

M  n 

T 

W 

TH 

F 

S 

Start  Time 

- ^ 

600 

6001 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800^ 

1800 

180^ 

1800 

0 

Present  Operations 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOpK^UP 

INPUT 

HOAUH 

6.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9,07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECO 

O.OOE+OO 

O.OOE+OO 

ECHb 

8 

+ 

LU 

8 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7,40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.25 

Load  Factor 

0.8 

CFM  -  HTG 

1150 

CFM  -  CLG 

1150 

%OA 

29.20% 

%  Area 

3.41% 

TON  CAPC. 

0 

MBTU  CAPC. _ 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HfVYR 

HRATR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-12 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

o 

b 

1,186.6 

0.0 

Optimum  ST/SP 

0.0 

43.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.5 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

163.4 

Sub  Total 

0.5 

1,229.7 

163.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.5 

0.3 

DDC  Control 

0.0 

0.0 

23.8 

HW  OA  Reset 

0.0 

""  0.6 

0.0 

Chilled  Water  Reset 

0.0 

‘o'o^ 

0.6 

Condenser  Water  Reset 

0.0 

6.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL; .;,V  :  :  0-5|  "  1,230.2]  V-,,,:1«M^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ 

System  Type  3 

System  Name:  SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 

System  Number: _ AHU-13 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRl 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600_ 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800^ 

0 

Present  Cperadons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

6 

6 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

IdQK'UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-d6 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-0'5 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+Od 

ECHO 

o 

8 

m 

+ 

8 

O.OOE+OO 

NSUCb 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71E+0'3 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.25 

Load  Factor 

0.8 

CFM  -  HTG 

1150 

CFM-CLG 

1150 

%OA 

29.20% 

%  Area 

3.41% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  I  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCUtATIONS 

HRATR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240l 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

3 

SINGLE  ZONE  AHU  WITHOUT  RETURN  FAN 
AHU-13 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  COOLING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,186.6 

0.0 

Optimum  ST/SP 

0.0 

43.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.5 

0.0 

0.0 

Night  Setback 

0.0 

o.o"^ 

163.4 

Sub  Total 

0.5 

1,229.7^ 

163.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.5 

0.3 

DDC  Control 

0.0 

0.0 

23.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit  i 

0.0 

0.6 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  ^  0.5 

1.230.2 

•---137.5: 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.FL: _ 80,294  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU-14 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


2 

«> 

Q 

o 

1 

1 

on 

S 

M 

T 

W 

TH 

F 

S 

^  ^  . — : — ' 

Start  Time 

0 

600 

600 

600 

600 

60^ 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Pri^ent  Operations 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 : 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17^ 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1 .26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

0,00E+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

JNPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

4400 

CFM  -  CLG 

0 

%  OA  I 

100.00% 

%  Area 

16.20% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  ^.00%1  79^% 

HOURS  ! 

REQUIRED 

PRESENT 

CALCULATWNS 

HRATR 

Cooling  HRSON 

1,400 

3.360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-14 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr . 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

o 

b 

11,574.7 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

776.1 

Sub  Total 

0.0 

12,000.6^ 

776.1 

Economizer 

0.0 

. .  0.6 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

. . .  "  ’  ’  o’o 

'  . 113^3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.6 

0.6 

0.0 

Condenser  Water  Reset 

0.0 

6.6' 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.6 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL'  '  :  v.'  ' '^"i 

l:r  :a:  0.0 

f  12,000.6 

n".  889.4. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO,:  DAC A01 -94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU-IS _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  ^ 

Construction 

Use 

Occ. 

;D 

] 

10 

BRICK 

DIV  CMD/CNTRL  BUILDING 

600-1800 

I  MON-FRI  I 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600l 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

(y 

0 

0 

0 

IStop  Time 

2400 

2400 

2400 

2400 

”"2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

2550 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

10.30% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON  ~1 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS;®S;fc;^;& 

REQUIRED 

PRESENT 

CALCULAtlONS 

HR/TI? 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heatinq  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650^ 

8,760 

Cooling  HRSAV  ^ 

1,960 

Heating  HRSAV  i 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

1.26E-05' 

1.26E-05 

NSUCHC 

7.74E-06^ 

7.74E-06 

DDCCHC 

O.OOE+od 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.CK) 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-15 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,404.6 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

493.5 

Sub  Total 

0.0 

4,566.7 

493.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

6.0 

72j0 

HW  OA  Reset 

1  6.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.6 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

. ^ 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■:  '  M  j  4,566.7 1  .  56S.S 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.FL: _ 80.294 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU-16  _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

—  - 

Construction 

Use 

Occ. 

Day _ 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN^ 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Reoulfed  Operation 

S 

M 

T 

W 

rmq 

F 

s 

Start  Time 

0 

600 

600^ 

600 

600 

600 

0 

Stop  Time 

1800 

1800 

'1800' 

1800 

1800 

0 

Present  Operations 

S 

M  1 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

6 

Stop  Time 

2400 

2400 

2400 

2400^ 

2400 

2400 

2400 

INPUTS 

iNPUt 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1610 

CFM-CLG 

0 

%OA 

100.00% 

%  Area 

6.50% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  r  65.00%!  K.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HFWYR 

HWYR 

Cooling  HRSON 

1,400 

3,3k) 

Heating  HRSON 

2,240 

5.376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,9^ 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

iNpyt 

HOAUH 

0.00 

6.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-b5 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

8 

+ 

UJ 

o 

o 

d 

O.OOE+OO 

ECHO 

O.OOE+OO 

O.OOE+OO 

NSUCC 

I.26E-O5I 

1.26E-05 

NSUCHC 

7.74E-66 

7.74E-06 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPl 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-16 


Date:  07- Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,344.6 

0.0 

Optimum  ST/SP 

0.0 

86.3 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

311.4 

Sub  Total 

0.0 

2,430.9 

311.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

45.4 

HW  OA  Reset 

0.0 

O.F 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

1 

3 

/  TOTAL V;: -  o.o!  :■  2,430.91.,;:;  :'- 8 

[I;:.-:::,,. 

EMC  ENGINEERS,  INC.  emcno:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  13-Apr-95 

CLIENT  CONTRACT  NO.: 

OACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10000 

PAGE  1  OF  2 

Building  Sq.Ft.: 

80,294 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

SF-1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FR! 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Oberatibn 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operadbns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

O.OOE+OO 

COAUHC 

8.32E-06 

O.OOE+00 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188,00 

188.00 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

2750 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWH’on 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

14 

VENTILATION 

SF-1 


Date:  13-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,534.2 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

2,777.3 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

.  'TOTAL-;  ■  ■  :  •  0.0  j  '  ■ '  ■  ■  '2, 777.31 '  ■  v:-  V:  1 0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.FL: _ 80,294 _ 

System  Type  14 

System  Name:  VENTILATION 

System  Number: _ SF-2  _ 


EMC  NO.;  14064)06 
DATE:  13-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Oiieratton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800i 

1800 

1800 

0 

Preseht  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

O.OOE+00 

COAUHC 

8.32E-06 

O.OOE+00 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

1.5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

2750 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWH'on 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA'R 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

14 

VENTILATION 

SF-2 


Date:  13-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,534.2 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

2,777.3 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

■  : .  total  .  v;:;  : ^  ■ : j, . : : . " , >:•,  •  0.0 1  ^ ;  2,777.3  '  V:  0.0 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  13-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10000 

PAGE  1  OF  2 

Building  Sq.Ft: 

80,294 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

SF-3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Pi^eeht  Operations 

S 

M 

T 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

mputs 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

2750 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCUtJVTIONS 

HRnrR 

YmrfR 

Cooling  HRSON 

1400 

3,360 

Heating  HRSON 

2,240 

5.376 

C/H  HRSON 

Cooling  HRSAV 

Heating  HRSAV 

C/H  HRSAV 

CONSTANT 

LOdK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

O.OOE+00 

COAUHC 

8.32E-06 

O.OOE+00 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E.05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

126E-05 

126E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

14 

VENTILATION 

SF-3 


Date:  13-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,534.2 

0.0 

Optimum  ST/SP 

0.0 

243.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

2,777.3 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

,  . .  TOTAL  : :  ^ ;  t  i  '  .  ■  :0.0t  Y  ■  S. 2,777.3 j.  -  ^  :  ,  ; : 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft.: _ 80,294 _ 

System  Type  14 

System  Name:  VENTILATION 

System  Number: _ SF-4 _ 


EMC  NO.:  1406-006 
DATE:  13-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

stop  Time 

0 

1800 

1800: 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400  1 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4750 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  1  78.00% 

HOURS 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

O.OOE+00 

COAUHC 

8.32E-06 

O.OOE+00 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

0,00E+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

Dsq 

8.71  E+03 

8.71  E+03 

NSd 

5.97E+04 

5.97E+04 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

14 

VENTILATION 

SF-4 


Date:  13-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,997.7 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0,0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

3,285.2 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

_ 0^ 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

'  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

r-v-v::  -  -TOTAL 

0.0 

0 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  13-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10000 

PAGE  1  OF  2 

Building  Sq.Ft: 

80,294 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

SF-31 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1800 

1800 

1800 

1800 

1800 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 1 

2400 

2400 

2400 

2400 

-  .INPUTS;'' 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4750 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC, 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  78.00%  |  78.00%  1 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRn^R 

Cooling  HRSON 

1,400 

3,360 

Heating  HRSON 

2,240 

5,376 

C/H  HRSON 

3,650 

8,760 

Cooling  HRSAV 

1,960 

Heating  HRSAV 

3,136 

C/H  HRSAV 

5,110 

i 

CONSTANT 

LOOK.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

O.OOE+00 

COAUHC 

8.32E-06 

O.OOE+00 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

14 

VENTILATION 

SF-31 


Date:  13-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,997.7 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

3,285.2 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

0 

:  TOTAL;  \  0.0  j , ,  :  .3,285.Z|;::  A;- ^  ■::::0.a' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10000 

Building  Sq.Ft: _ 80,294  _ 

System  Type  1 2 

System  Name:  BASEBOARD  RADIATION 

System  Number: _ FTR-1 _ 


EMC  NO.:  1406-006 
DATE:  07-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Regdlred  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

1200 

1800 

18001 

1800 

1800 

1800 

1200 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONS1WNT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

6 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

r 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

32.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HRnrR 

Cooling  HRSON 

2,560 

3,360 

Heating  HRSON 

4,096 

5,376 

C/H  HRSON 

6,674 

8,760 

Cooling  HRSAV 

800 

Heating  HRSAV 

1,280 

C/H  HRSAV 

2,086 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


10000 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,678.3 

0.0 

Optimum  ST/SP 

0.0 

687.1 

o 

o 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

1,533.1 

Sub  Total 

0.0 

5,365.4 

1,533.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

223.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-  ,  TOTAL  .O.O]"'  "  ■6,365.4t- x 

1,756*8 

3  ..  1 

EMC  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10000 

PAGE  1  OF  2 

Building  Sq.Ft.: 

80,294 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Re^Uli^d  Operation 

s 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400! 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH_ 

F 

8 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

- 

INPUT  ! 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

0 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

:  •yi;;-;v;|NPUTS^^ 

INPUT 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

1.372 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  0.00% 

0.00% 

HOURS 

REQUIRE!^ 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventllation/Recircufation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

10.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.01  O.Ot  10-2 

,  '■■y  Z-y . . 

EMC  ENGINEERS,  INC.  emc  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10000 

PAGE  1  OF  2 

Building  Sq.Ft.: 

80,294 

System  Type 

System  Name: 

9 

CONVERTER  AND  PUMPS 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Recjdir^d  Opierattori 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400! 

2400 

2400 

2400 

2400 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

. 

Motor  HP 

0 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

1.108 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  0.00%  1 

0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

hrM 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

LGOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04 

5.97E+04 

FV 

0 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

9 

CONVERTER  AND  PUMPS 
HE2 


Date:  07-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

8.2 

Chilled  Water  Reset 

0.0 

0.0 

I  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total;.  ,  :  :  0.0 1  ■  ^  -  0.0 

EMC  ENGINEERS,  INC.  emcno.:i406406 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10000 

PAGE  1  OF  2 

Building  Sq.Ft: 

80,294 

System  Type 

8 

System  Name: 

CHILLER  AND  PUMPS 

System  Number: 

CH-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operatibris 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

30 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRA'R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

o.ooE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+00 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+O4I 

5.97E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO,:  DACA01-94-D-0033  D,0.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

8 

CHILLER  AND  PUMPS 
CH-1 


Date:  07-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0-0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

287.1 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0,0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  "v,,:  ^  1.4  |  ,'V'  287.1 1' ;  -r::':;,  /  ,■:  ■  'O-O- 

3- 

EMC  ENGINEERS,  INC.  emcno:i406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  07-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10000 

PAGE  1  OF  2 

Building  Sq.Ft.: 

80,294 

System  Type 

8 

System  Name: 

CHILLER  AND  PUMPS 

System  Number; 

CH-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

10 

BRICK 

DIV  CMD/CNTRL  BUILDIN 

600-1800 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

240(^ 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

30 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED' 

PRESENT 

CALCULATIONS 

HRATR 

mfYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV  1 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

2.17E-05 

2.17E-05 

COAUHC 

8.32E-06 

8.32E-06 

HOAOH 

14.77 

14.77 

HOAOHC 

9.07 

9.07 

COAOC 

2.10E-05 

2.10E-05 

COAOHC 

8.04E-06 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

0,00E+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

1.26E-05 

1.26E-05 

NSUCHC 

7.74E-06 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

8.71  E+03 

8.71  E+03 

NSC 

5.97E+04"1 

5.97E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10000 

8 

CHILLER  AND  PUMPS 
CH-2 


Date:  07-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0-0 

0.0 

0.0 

Demand  Limit 

1.4 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

1.4 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

'  0.0 

Chilled  Water  Reset 

0.0 

287.1 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.TOTAL  ,..4:,:...  .  :  1.4  [  ;  .V  287.1  |  ^  ^  :  i.!  0.0 

3 

ENERGY  CALCULATIONS 


BUILDING  10030 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

2,372 

BLDG: 

10030 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ, 

Day 

24 

BRICK 

CHAPEL  ZONE 

0800-1400  ^ 

SUN 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


7^ 

32 


Required  Operation 

S 

M 

T 

w  "" 

TH 

F 

s 

Start  Time 

800 

0 

900 

0 

900 

0^ 

0 

Stop  Time 

1300^ 

0 

1200 

0 

1200^ 

0 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

o1 

0 

0 

b 

b 

|‘ . “2400 ' 

0 

b 

2400 

2400 

Stop  Time 

2400 

2400 

2400 

240b 

INPUTS 

INPUT 

Motor  HP 

17.5 

Load  Factor 

0.8 

CFM  -  HTG  ^ 

3216 

CFM  -  CLG 

0 

%OA 

48.78% 

%  Area 

58.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

MMfWm. 

HIVYR 

Cooling  HRSON 

340 

3,360 

Heating  HRSON 

544 

5,376 

C/H  HRSON 

886 

8,760 

Cooling  HRSAV 

3,020 

Heating  HRSAV 

4,832 

C/H  HRSAV 

7,874 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

8 

+ 

LLi 

o 

o 

d 

O.OOE+OO 

HOAOH 

372.76 

372.76 

HOAOHC 

185.87 

185.87 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

o 

d 

o 

m 

+ 

8 

O.OOE+OO 

ECHO 

O.OOE+OO 

O.OOE+ob 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHb 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

0.00E+00~ 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

7.01  E+03 

7.01  E+03 

NSC 

2.51  E+05 

2.51  E+05 

FV 

147 

147 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10030 

2 

H&V  UNIT 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

94,795.3 

0.0 

Optimum  ST/SP 

0.0 

2,263.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

345.9 

Sub  Total 

0.0 

97,058.7 

345.9 

Economizer 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

i- 

22.1 

DDC  Control 

0.0 

0.0 

9.6 

HW  OA  Reset 

0.0 

”6.0 

0.0 

Chilled  Water  Reset 

0.6 

0.0 

'  '  6.0 

Condenser  Water  Reset 

0.0 1 

”6.0 

0.0 

Chiller  Demand  Limit 

0.0 

66 

o’.  6’ I 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL ^ i 0.0 1  .  •  OT.OsSyT  :  -  377.7 , 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft: 

7,048 

BLDG: 

10030 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

25 

BRICK 

CHAPEL  OFFICE  ZONE 

0600-1700 

SUN-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Reguired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

600 

600 

600 

600! 

600_ 

600 

0 

Stop  Time 

1300 

1700 

1700 

1700 

1700 

1700 

0 

PresenLDperatk>ns 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0^ 

_  b 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

o 

o 

CM 

o 

o 

'M' 

CM 

o 

o 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

2900 

CFM  -  CLG 

0 

%OA 

31.03% 

%  Area 

77.00% 

TON  CAPC.  ^ 

0 

li/IBTU  CAPC. 

0 

kW/Ton 

0 

MO'SON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  1  ^0% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

HmR 

Cooling  HRSON 

1,480 

3,360 

Heating  HRSON 

2.368 

5,376 

C/H  HRSON 

3,859 

8,760 

Cooling  HRSAV 

1,880 

Heating  HRSAV 

3,008 

C/H  HRSAV 

4,901 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+dO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

“"DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+'OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHVVR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT]  188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10030 

2 

H&V  UNIT 
AHU2 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

50,581.4 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

_ 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

.178.9 

Sub  Total 

0.0 

52,521.5 

178.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

9.0 

DDC  Control 

0.0 

0.0 

68.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

do 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■  ■  ■  TOTAL ' : .v  •  ■  ■  ■  ,  ; ,  0.0T:  .  ■  ■■  52,521 .5 1-. 

256.3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10030 

Building  Sq.Ft.: _ 7,048 _ 

System  Type  10 

System  Name:  HOT  WATER  BOILER  AND  PUMPS 

System  Number: _ HE1  _ ^ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

25 

BRICK 

CHAPEL  OFFICE  ZONE 

0600-1700  ' 

SUN-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Required  Operation 

S 

M 

T 

w 

TH 

F _ 

S 

Start  Time 

0 

~0^ 

0 

0 

0 

0 

0 

Stop  Time 

1300 

1800 

1800! 

1800 

1800 

— k 

00 

o 

o 

1200 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

ol 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

240^ 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+od 

COAUHC 

O.OOE+OOi 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+00 

O.OOE+OO 

co'aohc 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

o.do 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO" 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.505 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  0.00% 

1  0.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

HRWl 

Cooling  HRSON 

2,580 

3,360 

Heating  HRSON 

4,128 

5,376 

C/H  HRSON 

6,726 

8,760 

Cooling  HRSAV 

780 

Heating  HRSAV 

1,248 

C/H  HRSAV 

2,034 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10030 

10 

HOT  WATER  BOILER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kVWyr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0^ 

0.6 

0.0 

HW  OA  Reset 

aol 

0.0 

3.7 

Chilled  Water  Reset 

0.o1 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  wri  O^O]  ZY 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 
Building  Sq.Ft.: 

7,048 

BLDG: 

10030 

System  Type 

System  Name: 

System  Number: 

12 

BASEBOARD  RADIATION 

FTR-1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

25 

BRICK 

CHAPEL  OFFICE  ZONE 

0600-1700 

SUN-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Operation^ 

S  j 

M 

f  1 

w 

TH 

F 

S 

Start  Time 

600 

600 

600 

600 

600 

600 

0 

Stop  Time 

1300 

1700 

1700 

1700 

1700 

1700 

0 

Present  Opisfaiions 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 ' 

2400 

2400 

2400 

INPUTS  n 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

28.50% 

TON  CAPO. 

0 

MBTU  CAPC, 

0 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATOWS 

HRTirR 

HR/YR 

Cooling  HRSON 

1,480 

3,360 

Heating  HRSON 

2,368 

5.376 

C/H  HRSON 

3,859 

8,760 

Cooling  HRSAV 

1,880 

Heating  HRSAV 

3,008 

C/H  HRSAV 

4,901 

CONSTANT 

3 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

347.79 

347.79 

HOAOHC 

173.42 

173.42 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHO 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+dO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCd 

O.OOE+OO 

O.OOE+OO 

DSC 

1.26E+04 

1.26E+04 

NSC 

3.30E+04 

3.30E+04 

FV 

52 

52 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10030 

12 

BASEBOARD  RADIATION 
FTR-1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,600.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

66.2 

Sub  Total 

0.0 

4,888.1 

66.2 

Economizer 

0.0 ' 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

_ M 

0.0 

DDC  Control 

0.0^ 

0.0 

25.3 

HW  OA  Reset 

0.0  1 

0.0 

0.0 

Chilled  Water  Reset 

0.0 : 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 1  4,888.1  j  01,5 

■  ■  y 

ENERGY  CALCULATIONS 


BUILDING  10050 


EMC  ENGINEERS,  INC.  emc no : i406.oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  03-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY;  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10050 

PAGE  1  OF  2 

Building  Sq.Ft: 

77,130 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

3 

BRICK 

I PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20875 

CFM  -  CLG 

0 

%OA 

20.00% 

%  Area 

14.00% 

TON  CAPO. 

0 

MBTU  CAPO* 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  |  86.70% 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

iC/H  HRSON 

5,892 

8.760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

IC/H  HRSAV 

2,868 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHO 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECO 

O.OOE+OO 

O.OOE+OO 

ECHC 

O 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

Nsucq 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO^ 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O-OOE+00 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

29,595.5 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

584.0 

Sub  Total 

0.0 

31,535.6 

584.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0  1 

105.4  I 

iHW  OA  Reset 

0.0 ;  0,0 

0.0 

Chilled  Water  Reset 

0.0!  0.0 

0.0 

i Condenser  Water  Reset 

0.0  i  0.0 

0.0 

[Chiller  Demand  Limit 

0.0  1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

1  TOTAL  1  0.0 

31,535.6j  689.3 

'-3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft.: _ 77,130 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU2  _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER  | 

0645-2000 

I  MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

2100 

2100 

2100 

2000 

iPresferit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

01 

0 

0 

0 

0 

0 

IStop  Time 

2400 

2400  1 

2400 

24001 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0,00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

P 

b 

o 

m 

+ 

o 

o 

0,00E+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

+ 

LU 

O 

O 

b 

o 

b 

o 

m 

+ 

o 

o 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20875 

CFM  -  CLG 

0 

%OA 

20.00% 

%  Area 

14.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  86.70%  i  86.70% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/^ 

Hf^R 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

29,595.5 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

584.0 

Sub  Total 

0.0 

31,535.6 

584.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

105.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

jChilled  Water  Reset  0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  - 

0.0 1  31,535.6!  689^3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10060 

Building  Sq.Ft.: _ 77,130 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU3 _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

! _ 8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operatrori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

2100! 

2100 

2100 

2000 

Present  Operatioris^  o 

S 

M 

f 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

24001 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20875 

CFM  -  CLG 

0 

%  OA 

20.00% 

%  Area 

14.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12^ 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HR7YR 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

'em  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

COAUHC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHd 

77.49 

77.49 

COAOO 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+OO 

ECHQ 

O.OOE+00 

O.OOE+OO 

NSUCC 

p 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSd 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.4IE+O4I 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU3 


Date:  03-Apr>95 

PAGE  2  OF  2 


[heating  and  ventilating  systems 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

[Schedule  ST/SP 

0.0 

29,595.5 

o 

o 

jOptimum  ST/SP 

0.0 

1,940.1 

0.0 

'Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

584.0 

Sub  Total 

0.0 

31,535.6 

584.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

105.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset  | 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0  j  31,535.6!  689.3 

.  3,' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft: _ 77,130 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU4 _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s  I 

M 

T 

W 

TH 

F 

s 

Start  Time 

800  j 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000! 

2100 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

_ ^ 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

1  2400 

2400 

INPUT 

Motor  HP 

15 

Load  Factor 

00 

o 

CFM  -  HTG 

20875 

CFM  -  CLG 

0 

%OA 

20.00% 

%  Area 

14.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  86.70%!  86.70% 

HOURS 

REQUIREE^ 

PRESENT 

CALCULATIONS 

HR/YR 

HRA^R 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8,760 

[Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

jC/H  HRSAV 

2,868 

CONSTANT 

LOdK-UP 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUq 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHQ 

O.OOE+00 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHd 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCG 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

-I* 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OA^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

'Schedule  ST/SP 

^  0.0 

29,595.5 

o 

d 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

584.0 

Sub  Total 

0.0 

31,535.6 

584.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0  i 

105.4 

HW  OA  Reset 

0.0 

0.0 ! 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0, 

31,535.6!  689.3 

,":-3- '  ■ 

EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5 _ 


Typical  Building  Information 


Category  I  Construction 

Use 

Occ. 

Day 

s!  BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft: _ 77,130 _ 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operattdn 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

1100 

1600 

1700 

1600 

1700 

1600 

1100 

Stop  Time  j 

2000 

2000 

20001 

20001 

1  2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

1  2400 

i  2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

o.odi 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHG 

O.OOE+00 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

COAOHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

o.do 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO^ 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

-»• 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

o' 

CHVm 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

6500 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPa 

0 

MBTU  CAPC. 

0 

kWn*on 

0 

MOSON 

12 

EFF 

_ ij 

LOOK-UP  VALUE 

EFFHP  1  81.60%  1  81.60% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRIYR 

Cooling  HRSON  1 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON 

2,607 

8.760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3,776 

C/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

22.488.1 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

166.8 

Sub  Total 

0.0 

23,175.2 

166.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

30.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  1 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ■  '  "-j  0.0 j  .  23,175.2!  .  ,  197:.0^ 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft.: _ 77,130 _ 

I  System  Type  1 

I  System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

I  System  Number: _ AHU6  _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000  I 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

F 

s 

Start  Time 

1100 

1600 

1700 

1600 

1700 

1600 

1100 

iStop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

— 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400! 

2400 

i  2400 

2400l 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUq 

O.OOE+00 

O.OOE+00 

COAUHG 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHd 

77.49 

77.49 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17^ 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSd 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

I  INPUTS  ~ 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG  ^ 

6500 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

I  MOSON 

12 

i  EFF 

1 

LOOK-UP  VALUE  I 

EFFHP 

81.60%  I  81.60% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTTRt 

Cooling  HRSON 

1,000 

3,360 

Heating  HRSON 

1,600 

5,376 

C/H  HRSON  1 

2,607 

8,760 

Cooling  HRSAV 

2,360 

Heating  HRSAV 

3,776 

'c/H  HRSAV 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS!  kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP  0.0 

22,488.1 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0-0 

166.8 

Sub  Total 

0.0 

23,175.2 

166.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

30.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0  1 

0.0 

0.0 

Condenser  Water  Reset 

0.0 ! 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  1 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

T^^^  (  0.0!  23, 175.21  197.0 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 


Building  Sq.Ft.: _ 77,130 


System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU7 

EMC  NO.:  1406.006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

- - 1 

Construction  i 

Use 

Occ- 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s  n 

M 

T 

w 

TH 

F 

S 

Start  Time 

o 

o 

i  1600 

1700 

1600 

1700 

2600 

1100 

Stop  Time 

j  2000 i 

j  2000 

2000 

2000 

2000"^ 

2000 

2000 

Present  Operations 

s 

M 

T 

w  n 

TH 

F 

S 

Start  Time 

0 

0 

0 

~o^ 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT^l 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

2500 

CFM  -  CLG 

ol 

%"OA 

100.00% 

%  Area 

1.60% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

V 

1  LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HR/YR 

Cooling  HRSON 

800 1 

3,360 

Heating  HRSON  1 

1,280 

5,376 

C/H  HRSON 

2,086 

8.760 

Cooling  HRSAV 

2,560 

Heating  HRSAV 

4,096 

C/H  HRSAV 

6,674 

CONSTANT 

LOOK-UP !  INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHd 

O.OOE+00 

O.OOE+Ool 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

N^ 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

0^ 

7.40 

7.40 

I  OR 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU7 


Date:  03-Apr-95 

PAGE  2  OF  2 


^HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

'schedule  ST/SP 

0.0 

10,207.9 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle _ 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

66.7 

Sub  Total 

0.0 

10,495.4 

66.7 

[Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0!  0.0 

0.0 

DDC  Control 

o 

o 

o 

o 

12.0 

\H\N  OA  Reset 

0.0 1  0.0 

0.0 

1  Chilled  Water  Reset 

I - - - - - 

0.0 !  0.0 

0.0 

Condenser  Water  Reset 

0.0  i  0.0 

0.0 

Chiller  Demand  Limit  | 

0.0 !  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  I  0.0  i  1 0,495.4  '  78.8 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft: _ 77,130 _ 


System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU8 

EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

- r 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation  & 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400  i 

2400; 

2400 

2400 

2400 

INPUTS'^ 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0-8 

CFM  -  HTG 

9364 

CFM  -  CLG 

O' 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  83.10%  I  83.10% 

HOURS 

REQUIRED! 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

CONSTANT 

LOOK-UP ' 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHG 

o 

b 

o 

m 

+ 

o 

O-OOE+00 

HOAOH 

126.26 

126.26 

HOAOHd 

77.49 

77.49 

COAod 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU8 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

1  Schedule  ST/SP 

0.0 

15,438.8 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

250.3 

Sub  Total 

0.0 

16,450.9 

250.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0  1 

1  45.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

1  Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

1  0.01  295.4 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft.: _ 77,130 _ 

System  Type  1 

I  System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU9 _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W  1 

TH 

F  r 

s 

Start  Time 

800 

600 

600 

600' 

600 

6001 

800 

I  Stop  Time 

I  2000 

2100 

j  2100 

2100 

2100 

21001 

2000 

!  Present  Opei^tions 

S 

M 

T 

W 

TH  ! 

F 

S 

Start  Time 

0 

0 

0 

0 

0| 

0 

0 

I  Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

4170 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

2.80% 

1  TON  CAPC. 

0 

I  MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HR/YR 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

O/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

COHSTAm 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO'I 

NSUCO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

Dsq 

9.76E+03 

9.76E+03 

NSd 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7,40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU9 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,496.0 

0.0 

[Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

116.8 

Sub  Total 

0.0 

6,921.9 

116.8 

Economizer 

0.0 

0.0 

0.0 

;  Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0! 

0.0 

21.1 

IhW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  6,921.9!  137.9 

EMC  ENGINEERS,  INC.  emc no.: uoe-ooe 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  03-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01 -94-0-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10050 

PAGE  1  OF  2 

Building  Sq.Ft.: 

77,130 

System  Type 

System  Name: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU10 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

i  Required  Operattoh 

S 

M 

T 

w  1 

TH 

F 

S 

Start  Time 

800 

600 

600 

600! 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

o 

o 

2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

12000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

8.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

_ ii 

LOOK-UP  VALUE 

EFFHP  i  85.80% !  85.80% 

HOURS 

CALCULATIONS 

REQUIRED 

Hwm 

PRESENT 

HR/YR 

Cooling  HRSON 

2,260 

3,360^ 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

CONSTANT  J 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00  1 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCd 

O.OOE+00 

O.OOE+00 

Dsd 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04" 

fv 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU10 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

19,937.3 

0.0 

iOptImum  ST/SP 

0.0 

1,307.0 

0.0 

IDuty  Cycle 

0.0 

0.0 

0.0 

i  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

333.7 

Sub  Total 

0.0 

21,244.3 

333.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

!  60.2 

HW  OA  Reset 

0.0 

0.0 

1  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 1 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

[  TOTAL :  .  j  ^  O^Ol  21,244.31  393.9 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT,  DRUM  BLDG:  10050 

Building  Sq.Ft.: _ 77,130 _ 

i  System  Type  1 

jsystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

I  System  Number: _ AHU11 _ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

;  MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100! 

2100 

i  2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 ; 

i  2400 

2400! 

2400 

INPUTS 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

14200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

9.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0: 

MOSON 

_ 

!  EFF 

1  i 

LOOK-UP  VALUE 

1  EFFHP  ^  85.80%  j  85.80%  1 

HOURS 

REQUIRED 

PRESENT 

GALCULA*nON|S 

HRfYR 

hr/yP 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

iC/H  HRSAV 

2,868 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

coAonq 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECH^ 

O.OOE+00 

O.OOE+00 

NSUCCi 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU11 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

19,937.3 

0.0 

jOptlmum  ST/SP 

0.0 

1,307.0 

0.0 

iDutv  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

375.4 

Sub  Total 

0.0 

21,244.3 

375.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

:DDC  Control 

0.0 

0.0 

67.7 

HWOA  Reset 

0.0  ! 

0.0 

0.0 

iChilled  Water  Reset 

0.01 

0.0 

0.0 

'Condenser  Water  Reset 

0.0 

0.0 

0.0 

1  Chiller  Demand  Limit 

0.0 

0.01 

0.0  j 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  r  ^  ^  ^  ^  ^  ^  0^^  21 ,244.3 1  443.2 

EMC  ENGINEERS,  rNC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft: _ 77,130 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU12 _ 


EMC  NO.:  1406*006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

_W _ 

TH 

F 

s 

Start  Time 

800 

600 

600 

600 

600 

600 

800 

Stop  Time 

2000 

2100 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0? 

CFM  -  HTG 

10500 

CFM  -  CLG  n 

0 

%OA 

100.00% 

%  Area 

7.00% 

TON  CAPC 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  83.10%!  83.10% 

HOURS  ;  ' 

REQUIRED 

PRESENT 

CALCULATiONS 

HRnrR 

HRnrR 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

ic/H  HRSON 

5,892 

8,760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

CONSTANT 

ILOOK-UP 

1  INPUT 

HOAUH 

0.00 

0.00 

HOAUHd 

0-00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOO 

O.OOE+00 

O.OOE+OO 

COAOHd 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO  1 

O.OOE+OO 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU12 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

15,438.8 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

292.0 

Sub  Total 

0.0 

16,450.9 

292.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

52.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0  1 

0.0 

Chiller  Demand  Limit 

0.0 

0.0  i  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0  i  1 6,450.9 

344.7 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10050 

Building  Sq.Ft.: _ 77,130 _ 

System  Type  9 

System  Name;  CONVERTER  AND  PUMPS 

System  Number: _ HE1 _ _ _ ^ 


EMC  NO.:  1406-006 
DATE:  03-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

_ .  •*  r- _ : - 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

I  S 

M 

T 

W 

TH 

F 

S 

j  Start  Time 

I  800 

600 

600 

600 

600 

600 

800^ 

[Stop  Time 

i  2000 

2100' 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

s 

M  1 

T 

w 

TH 

F 

S 

Start  Time 

0^ 

0 

o1 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

1  2400 

2400 

2400 

CONSTANT 

LOOK-UP  j 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHQ 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

echS 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCH^ 

O.OOE+00^ 

O.OOE+OO 

DDCCS 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

1.60% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.563 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  81.60%]  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRA^R 

Cooling  HRSON 

2,260 

3,360 

Heating  HRSON 

3,616 

5,376 

C/H  HRSON 

5,892 

8.760 

Cooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  03-Apr-95 

PAGE  2  OF  2 


[heating  only  systems 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,432.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

^  66.7 

Sub  Total 

0.0 

7,119.7 

66.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

12.0 

HW  OA  Reset 

0.0 

0.0 

4.2 

Chilled  Water  Reset 

0.01 

0.0 

0.0 

Condenser  Water  Reset 

0.0 ! 

0.0 

0.0 

Chiller  Demand  Limit 

0.0: 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0i  7,119.71  82.9 

3-:- 

EMC  ENGINEERS,  INC.  emcno.:14og-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  03-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10050 

PAGE  1  OF  2 

Building  Sq.Ft: 

77,130 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

s 

M 

T 

w 

TH 

F 

s 

Start  Time 

800 

600 

600 

600 

600 

600 

00 

o 

o 

Stop  Time 

2000 

2100 

2100 

2100 

2100 

2100 

2000 

Present  Operations 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UPl 

INPUT 

HOAUH 

0.00 

0.^ 

HOAUHC 

0.00 

0.00 

COAUO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO^ 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OOl 

COAOHC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

i  DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCG 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

o' 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

98.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

6.512 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS  ' 

REQUIREDI 

PRESENT 

CALCULATIONS 

HRATR 

HRfYR 

Cooling  HRSON 

2,260 

3,360 

iHeating  HRSON 

3,616 

5,376 

Ic/H  hrsoTj 

5,892 

8,760 

iCooling  HRSAV 

1,100 

Heating  HRSAV 

1,760 

C/H  HRSAV 

2,868 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

9 

CONVERTER  AND  PUMPS 
HE2 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 1  18,162.7 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

4,104,4 

Sub  Total 

0.0 

20,102.8 

4,104.4 

Economizer 

0.0 

0.0 

0.0 

•Ventilation/Recirculation 

0.0 

0.0 

0.0 

IDDC  Control 

0.0 

0.0 :  740.7 

HW  OA  Reset 

0.0  i  0.0 

48.2 

Chilled  Water  Reset 

0.0  i  0.0 

0-0 

Condenser  Water  Reset 

0.0 :  0.0 

0-0 

Chiller  Demand  Limit 

0.0 1  oo] 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  I  0.0 1  “  20,102.8  !  4,893.3 

...,..-3-.  .] 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  03-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10050 

PAGE  1  OF  2 

Building  Sq.Ft: 

77,130 

System  Type 

System  Name: 

9 

CONVERTER  AND  PUMPS 

for  poo!  water 

System  Number: 

HE3 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Pay 

8 

BRICK 

PHYS  FIT  CENTER 

0645-2000 

!  MON-FRI 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

900 

1400 

1500 

1400 

1500 

1400 

830 

Stop  Time 

1900 

j  1900 

1900 

1900 

1900 

1900 

1900 

Present  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

1  2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

1.065 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  85.80%  1  85.80% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HRTfR 

Cooling  HRSON 

1,154 

3.360 

Heating  HRSON 

1,846 

5,376 

C/H  HRSON 

3,009 

8.760 

Cooling  HRSAV 

2,206 

Heating  HRSAV 

3,530 

C/H  HRSAV 

5,751 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

126.26 

126.26 

HOAOHC 

77.49 

77.49 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

o 

+ 

Ui 

o 

o 

b 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCcd 

O.OOE+OO 

O.OOE+OO 

Dsd 

9.76E+03 

9.76E+03 

NSC 

5.41  E+04 

5.41  E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10050 

9 

CONVERTER  AND  PUMPS 
HE3 


Date:  03-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

24,537.7 

0.0 

Optimum  ST/SP 

0.0 

1.307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

25,844.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

7.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset  I 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  25,844.7 1  7.9 

ENERGY  CALCULATIONS 


BUILDING  10100 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10100 

Building  Sq.Ft.: _ 11,250 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction  |  Use 

Occ. 

Day 

17 

BRICK  IbNHQBLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

32 

Required  Operatton 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Gperationsi 

s 

M 

T 

W 

TH 

F _ 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

! Stop  Time 

2400 

2400 

2400 

2400: 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  78.00% 

78.00% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HRfYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWF^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name; 
System  Number: 


10100 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

147.6 

Sub  Total 

0.0 

8,501.7 

147.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

:DDC  Control 

0.0  1 

0.0 

'  11.4 

!hW  OA  Reset 

0.0 

0.0 

0.0! 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0 1  8,501.7 1  159.0 1 

3 

EMC  NO.:  1406-006 


EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  BLDG;  10100 

Building  Sq.Ft; _ 11,250 _ 

System  Type  1 

System  Name;  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number; _ AHU-2 _ _ _ _ _ 


DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAWLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer; 
Enter  Weeks  of  Winter; 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

1700 

1700 

1700 : 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

_ ^ 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

i  2400 

2400 

INPUTS 

INPUTi^ 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRJYR 

HRA^R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080" 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

iX30K-UP 

:-^::::x:;INPUT^;::|l; 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+Ob 

HOAOH 

257.00 

257.00 

HOAOHO 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

o 

+ 

LiJ 

O 

o 

b 

O.OOE+00 

DDCCG 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10100 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

28.1 

Sub  Total 

0.0 

4,791.4 

28.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.2 

HW  OA  Reset 

0.0  I 

0.0 

0.0 

Chilled  Water  Reset 

0.0  I 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 1 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'VITOTAL . .  ■  ..  j;- ::: 0.0 ^ ' ' '4,791;.4' [; : :;v. ■  r'-v  30.3;: 

3  1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10100 

Building  Sq.Ft: _ 11,250  _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HE1 _ _ 


EMC  NO.:  1406.006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAft/LC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

[ — - ^ — — — - 

I  17 

BRICK  ' 

BN  HQ  BLDG 

0600-1700  : 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

jStop  Time 

i _ ^ 

1700: 

1700 

1700 

1700 

170"0^ 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

i  2400 

1  2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0^ 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  1  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRTfR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5.376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTAN'T^ 

LOOK-UP 

INPUT  1 

HOAUH 

0.00 

0.00  1 

HOAUHd 

0.00 

0.00 

coAuq 

O.OOE+00 

O.OOE+OO 

COAUHd 

O.OOE+OO 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHd 

158.001  158.001 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTrl 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCd 

O.OOE+OO 

O.OOE+OO 

DSd 

CO 

O 

LU 

S 

r 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10100 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


1  HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

../..TOTAL^V;:-:  .v:,:;  ,■  V.  Z;  ; ;  ^  0.0  '  ^  -S, 328.61;:.  :  1 .9'. 

f:"-:-:::?. 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10100 

Building  Sq.Ft.: _ 11,250 _ 

System  Type  12 

j System  Name:  BASEBOARD  RADIATION 

'system  Number: _ HE2 _ 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17! 

BRICK  ! 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600l 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

i  Present  Operatidhs 

i  S 

M 

T 

W 

TH 

F 

S 

'start  Time 

I  0 

0 

0 

0 

0 

0 

0 

I  Stop  Time 

I  2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

!  TON  CAPC. 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%  i  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT! 

HRfm 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2.080 

5,376 

C/H  HRSON 

3,389 

8,760 

ICooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOGK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

coAod 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUT^ 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecq 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHQ 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCQ 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+b3 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWf^ 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT,  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10100 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

527.0 

Sub  Total 

0.0 

2,397.8 

527.0 

Economizer 

0^ 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

40.9 

HW  OA  Reset 

0.0 

0.0 

0.8 

Ichilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0  i 

0.0 

Chiller  Demand  Limit 

0.0 

0.0  1 

'  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

•:  TOTAL'  .I::.' ,  0.0  i'  ■  .. :  2,397.81::?:;::  ■  ■';::::568.T: 

ENERGY  CALCULATIONS 


BUILDING  10110 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10110 

Building  Sq.Ft: _ 12,450 _ 

System  Type  1 

ISystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ 


EMC  NO.:  14064)06 
DATE:  10-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1  1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0i 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  1 

2400 

2400 

constantH 

LOOK*-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

Dsq 

4.84E+03 

4.84E+03 

NSd 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10110 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  10-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

8,214.2 

0.0 

1  Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

; Night  Setback 

0.0 

163.3 

!  Sub  Total 

_ 

0.0 

8,501,7 

163.3 

Economizer 

0.0 

0.0 

0.0 

1  Ventilation/Recirculation 

0.0 

0.0 

0.0 

IDDC  Control 

0.0 

0.0 

12.7 

■HWOA  Reset 

0.0 

0.0 

0.0 

1  Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■avTOTALV  O-Oj;: . .  .  ■  -  8,501.7t:.:;:  ■  176^0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT,  DRUM  BLDG:  10110 

Building  Sq.Ft: _ 12,450  _ 

i  System  Type  1 

I  System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

i System  Number: _ AHU2 _ 


EMC  NO.:  1406-006 
DATE:  10-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

1  0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

i - - - 

IStop  Time 

0 

1700” 

1700 

1700 

1700 

1700 

0 

Present  Operations 

s 

M 

T 

W 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400" 

2400 

2400 

CONSTANT 

LOOK*.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHQ 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSCi 

CO 

o 

+ 

UJ 

00 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn"on 

0 

MOSON 

12 

EFF 

1 

1  LOOK-UP  VALUE 

EFFHP  1  69.20%  |  69.20% 

HOURS 

REQUiREO 

PRESENT 

CALCULATIONS 

hr/to 

HRTYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10110 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  10-Apr~95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

iSchedule  ST/SP 

0.0 

4,629.4 

0.0 

lOptImum  ST/SP 

0.0 

162.0 

0.0 

:Duty  Cycle 

0.0 

0.0 

0.0 

;  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

31.1 

Sub  Total 

0.0 

4,791.4 

31.1 

i  Economizer 

0.0 

0.0 

0.0 

i  Ventilation/Recirculation 

0.0 

0.0 

0.0 

;DDC  Control 

0.0 

0.0 

2.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

iCondenser  Water  Reset 

0.0 

0.0 

0.0 

jChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  TOTAL'  "O.O.j  '4,791.4't :  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10110 


EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Building  Sq.FL: _ 12,450 


System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

17 1  BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Req uired  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations  ^ 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

_ Q+- 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400  i 

2400 

INPUTS 

INPUT  ^ 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  78.00%  |  78.00% 

HOURS  ' 

REQUIRED  PRESENT 

CALCULATIONS 

HRIYR 

HRiYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON  ^ 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHd 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHO 

158.00 

158.00 

COAOO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecq 

O.OOE+00 

O.OOE+00 

ECHO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCcd 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

CO 

o 

+ 

LU 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHVVR 

9.57  1  9.57  1 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10110 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

'Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

I  0.0 

1 

Night  Setback 

0.0 

0.0 

i  0.0 

- 1 

1  1 

Sub  Total 

0.0 

5,328.6 

0.0 

i 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0: 

0.0 

0.0 

DDC  Control 

0.0 

!  0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'■  "TOTAL'. :•  j  o.O  f  6, 328.6'j- MliS: 

3"  ■■■  ■■■, 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10110 


Building  Sq.Ft.: _ 12,450 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

EMC  NO.:  1406-006 
DATE:  10-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG  1 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  32' 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700^ 

1700 

1700 

1700 

0 

Present  Operatidris 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400^ 

2400 

2400 

2400 

2400 

2400 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

^  INPUTS  ~  ■ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7 

iFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV  ^ 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10110 

12 

BASEBOARD  RADIATION 
HE2 


Date:  10-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

I  Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

583.3 

Sub  Total 

0.0 

2,397.8 

583.3 

Economizer 

0.0 

0.0 

o 

o 

Ventilation/Recirculation 

0.0 

0.0 

o 

d 

IDDC  Control 

0.0 

0.0 

45.2 

HWOA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

ViTOTAL";*  '  ; :  ■  -I ,  0.0'.f :  :■  ;  ^2,397.8':|- '■  ■,  j 

ENERGY  CALCULATIONS 


BUILDING  101 12 


EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KCAWLC 

LOCATION:  FT.  DRUM 

BLDG:  10112 

PAGE  1  OF  2 

Building  Sq.Ft.: 

49,162 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  information 


Category 

Construction 

Use 

I  Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  |  0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operadons 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400  I 

2400: 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.3875 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  78.00%  |  78.00% 

HOURS 

REQUIRED 

HRT/R 

PRESENT 

HR/Yft 

CALCULATIONS 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10112 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

1  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

"'.TOTAL  .  ■■■■ ..1  ■■  ■  '  0.0 1  -  ...287.5.1  ....  ^ 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10112 

PAGE  1  OF  2 

Building  Sq.Ft.: 

49,162 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  | 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.6683 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTYR 

hra^R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8.760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name; 
System  Number: 


10112 

12 

BASEBOARD  RADIATION 
HE2 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

129.4 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

i  0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

4.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

1  0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  129.41  A.9 

E  M  C  ENGINEERS,  INC.  emcno.:i406m)08 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-0-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG;  10112 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,289 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU1 

Typical  Building  Information 


Category  I  Construction 

Use 

1  Occ. 

1  Day 

14 1  BRICK 

ADM  &  SUPPLY, ENLBRK  I  0600-1700 

MON-FRI 

Enter  Weeks  of  Summer 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

1  S 

M 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

600 

600 

600 

600 

600 

0 

Stop  Time 

1  o”^ 

17001 

1700  i 

1700  I 

1  17001 

17001 

1  0 

Present  Operations 

1  S 

M 

T  1 

“w  r 

TH 

F 

s 

start  Time 

1  0 

0 

01 

0! 

0 

0 

0 

Stop  Time 

1  2400 i 

24001 

24001 

24001 

2400 

1  2400 

2400 

INPUTS 

iNPLrr 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

REQUIRED 

PRESENT 

CALCULATIONS 

HRJYR 

HRrirR 

Cooling  HRSON  I 

1,300 

3.360 

Heating  HRSON  i 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

1  2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

!  5,371 

CONSTANT 

LOOK-UP 

[  INPUT 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUa  O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOa  O.OOE+OOI 

O.OOE+OO 

COAOHCt  O.OOE+OOI 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECO 

0,00E+00 

O.OOE+OO 

ECHO  O.OOE+OOI 

O.OOE+OO 

NSUCO 

O.OOE+OO 

O.OOE+OO 

NSUCHO  O.OOE+OOI 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCG 

O.OOE+OO 

1  O.OOE+OO 

DSC 

5.84E+03 

1  5.84E+03 

NSd  4.86E+04I 

1  4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  02-Apr-95 

PAGE  2  OF  2 

10112 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Bldg  Number 
System  Type 
System  Name: 
System  Number: 


i  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr  I 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.41 

0.0 

Optimum  ST/SP 

0.0 

56.9! 

0.0 

Duty  Cycle 

0.0 

0.0  ! 

0.0 

Demand  Limit 

0.0 

0.0 ! 

0.0 

Night  Setback 

0.0 

0.0 1 

101.6 

Sub  Total 

0.0 

1,683.3  i 

101.6 

Economizer 

0.0 1 

0.0  I 

0.0 

Ventilation/Recirculation 

0.0 1 

0.0 1 

0.0 

DDC  Control 

0.0  i 

0.0  I 

12.2 

HW  OA  Reset 

0.0 1 

0.0  i 

0.0 

Chilled  Water  Reset 

0.0 1 

0.0  I 

0.0 

Condenser  Water  Reset 

0.0  i 

0.0 1 

0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG: 


10112 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KOWLC 
PAGE  1  OF  2 


OUllUiliy  u.. 

i System  Type 

1  System  Name: 
jsystem  Number: 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 

AHU2 

Typical  Building  Information 

1  Category 

Construction 

Use 

i 

Occ.  I 

Day 

1  M 

BRICK 

ADM  &  SUPPLY, ENL  BRK  | 

0600-1700  i 

MON-FRI 

Enter  Weeks  of  Summer: 

20  I 

Enter  Weeks  of  Winter: 

32 1 

Required  Operation 

s 

M  I 

T  1 

W  I 

TH  1 

F  1 

s 

Start  Time 

0 

6001 

6001 

600  r 

600  i 

6001 

0 

Stop  Time 

I _ OJ 

17001 

1700! 

1700  I 

17001 

17001 

0 

Present  Operations 

S 

M  1 

“T — r 

W  1  TH 

F 

s 

Start  Time 

0 

01 

Ol 

0!  0 

0 

0 

Stop  Time  1 

2400 

1  2400  i 

2400! 

!  2400 ! 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area  I 

17.00% 

TON  CAPO.  ! 

0 

MBTU  CAPO.  1 

o' 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  65.00%  65.00% 

HOURS  ^  , 

REQUIRED! 

PRESENT^ 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3.360 

Heating  HRSON 

2,080 

5.376 

C/H  HRSON 

1  3,389 

8,760 

Cooling  HRSAV 

1  2,060 

Heating  HRSAV 

i 

C/H  HRSAV 

i 

CONSTANT  !  LOOK-UP 

INPUT 

HOAUHi  0.00  i 

0.00 

HOAUHd  0.00 

0.00 

COAUd  O.OOE+00 

0.00E-K30 

COAUHO  O.OOE+OOl 

o.ooE+bo 

HOAON  220.75 

220.75 

HOAOHci  110.071 

1 10.07  i 

COAOd  O.OOE+OOj 

O.OOE+00 1 

COAOHd  O.OOE+OOl 

O.OOE+00 

DC  dutyI  oooI 

0.00 

DC  DEMAN  I  0.171 

0.17 

ECd  O.OOE+OOl 

O.OOE+OO 

ECHd  O.OOE+Ooi 

i  0.0OE-K)0 

NSUCd  O.OOE+OOl 

O.OOE+OO 

NSUCHd  O.OOE+OOl 

O.OOE+00 

DDCCHd  O.OOE+OOl 

O.OOE-KDO 

DDCCa  O.OOE+OOl 

i  O-OOE+OO 

DSC  5.84E+03  ! 

5.84E+03 

NSQ  4.86E+04I 

i  4.86E-i“04 

FVI  0! 

i  0 

CHWRI  9.57 

9.57  I 

OARI  7.40  i 

i  7.40 ! 

;  OPT]  188.001 

188.00! 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Date: 


02-Apr-95 
PAGE  2  OF  2 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10112 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


HEATING  AND  VENTILATING  SYSTEMS!  kW/yr  j  kWh/yr  I  MBtu/yr  |  MH/yr 


Schedule  ST/SP 

1  0.01 

1,626.4! 

0.0 

Optimum  ST/SP 

1  0.0  i 

56.91 

0.0 

Duty  Cycle 

i  0.0 1 

0.01 

0.0 

1  Demand  Limit 

0.0  i 

0.01 

0.0  I 

Night  Setback 

0.0  i 

0.0  1 

101.6 

Sub  Total 

0.0! 

1,683.3  i 

101.6 

Economizer 

0.01 

0.0  I 

0.0 1 

Ventilation/Recirculation 

0.01 

0.0  j 

0.0 

DDC  Control 

1  0.0 1 

0.0  I 

12.2 

HW  OA  Reset 

1  0.01 

0.0! 

0.0 

Chilled  Water  Reset 

1  0.01 

0.0! 

0.0 

Condenser  Water  Reset 

1  0.0 1 

0.0  i 

0.0 

Chiller  Demand  Limit 

1  0.0 1 

0.0! 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL _ .  ■  ■  I  .  0.01 _ 1,683.3  [  113.8  f  3 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG: 


10112 


System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU4 

Tvoical  Building  Information 

Category 

i  Construction  !  Use  !  Occ, 

Day 

14  i  BRICK  lADM  &  SUPPLY.ENL  BRK  I  0600-1700 

MON-FRI 

EMC  NO.:  1406-006 
DATE:  02-Apf-95 

PREPARED  BY:  CSW/8MG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32! 


Required  Operation 

1  S  i 

M  1 

T  1 

W  !  TH 

F  ! 

S 

Start  Time 

1  01 

6001 

600! 

600 !  600 

600! 

0! 

Stop  Time 

i  Oi 

17001 

17001 

1700!  1700 

17001 

oi 

Present  Operations 

S 

M  1 

T  1 

W  1  TH 

F  1 

s 

Start  Time 

0 

01 

Oi 

01  0 

0| 

0 

Stop  Time 

2400  1 

i  2400 1 

24001 

,  2400  i  2400 

2400 1 

2400 

CONSTANT  1  LOOK-UP 

INPUT 

HOAUH  0.00 

0.001 

HOAUHG  0.00  i 

0.001 

COAUC  O.OOE+00! 

O.OOE+OO” 

COAUHC  O.OOE+OOi 

O.OOE+OO 

HOAOHI  220.75 1 

220.75 

HOAOHC  110.07! 

110.07 

COAOC  O.OOE+00! 

O.OOE+OO 

COAOHC  O.OOE+OOl 

O.OOE+OO 

DC  DUTYl  0.00 

0.00 

DC  DEMAN  I  0.17 

0.17 

ECG  0,00E+00 

O.OOE+OO 

ECHC  O.OOE+OOl 

I  O.OOE+OO 

NSUCd  O.OOE+OOl 

O.OOE+OO 

NSUCHC  O.OOE+OO 

O.OOE+OO 

DDCCHC  O.OOE+OO 

I  O.OOE+OO 

DDCCG  O.OOE+OO 

i  O.OOE+OO 

DSG  5.84E+03 

I  5.84E+03 

NSC  4.86E+04 

I  4.86E+041 

FV!  0 

i  0 

i  CHWR!  9.57 

1  9.57 

i  OARl  7.40 1  7.40 1 

OPTi  188.00 

188.00 

INPUTS 

INPUT 

Motor  HP  1 

0.33 

Load  Factor 

0.8 

CFM  .  HTG 

770! 

CFM  -  CLG 

oi 

%OA 

100.00%! 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0! 

MOSON 

12! 

EFF 

1 _ l] 

LOOK-UP  VALUE  1 

EFFHP  1  65.00%!  65.00%! 

HOURS 

CALCULATIONS  I 

REQUIREDI  PRESENT 
HR/YR  HRA'R 

Cooling  HRSON  I 

1.300!  3,360 

Heating  HRSON 

2.080 !  5.376 1 

C/H  HRSON 

3.389  I  8,760  j 

Cooling  HRSAV 

I  2.060 1 

iHeating  HRSAV 

i  3.296 1 

!  C  ' 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94«D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  02.Apr-95 

PAGE  2  OF  2 

Bldg  Number:  10112 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number:  AHU4 


HEATING  AND  VENTILATING  SYSTEMS! 

kW/yr  I 

kWh/yr  | 

MBtu/yr 

MH/yr 

Schedule  ST/SP  I 

0.0  i 

1,626.41 

0.0 

Optimum  ST/SP  I 

0.0 1 

56.91 

0.0 

Duty  Cycle  I 

0.0 1 

0.0  1 

0.0 

Demand  Limit  I 

0.0  i 

0.0 1 

0.0 

Night  Setback  I 

0.0  I 

0.01 

101.6 

Sub  Total  ! 

0.0  I 

1,683.31 

101.6 

Economizer  | 

0.0 1 

0.01 

0.0 

Ventiiation/Recirculation  I 

0.0  I 

0.0  i 

0.0 

DDC  Control  I 

0.0  i 

0.0  i 

12.2 

HW  OA  Reset  i 

0.0  i 

0.0  i 

0.0 

Chilled  Water  Reset  I 

0.0  I 

0.0! 

0.0 

Condenser  Water  Reset  I 

0.0  i 

0.0 1 

0.0  i 

EMC  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC;WLC 

LOCATION:  FT.  DRUM 

BLDG:  10112 

PAGE  1  OF  2 

Building  Sq.Ft: 

36,867 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN  i 

System  Number: 

AHU5  I 

Typical  Building  Information 


Category  { Construction 

I  Use 

I 

Occ.  I  Day 

15  i  BRICK 

!aDM  &  SUPPLY.  ENL  BRK  I 

0000-2400  i  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter  | 

32 

Required  Operation 

S 

M 

— f — r 

W 

TH  I 

F  ! 

S 

Start  Time 

0 

0 

Oi 

0 

OI 

OI 

0 

Stop  Time 

2400 ! 

2400! 

I  2400 ! 

2400! 

I  2400 1 

2400! 

2400 

Present  Operations 

S 

M  I 

“T — r 

w 

TH 

F  I 

s 

Start  Time 

0 

OI 

OI 

0 

0 

0( 

0 

Stop  Time 

2400! 

2400 1 

2400 1 

2400 

2400 

2400! 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  .  HTG 

1300 

CFM  -  CLG 

0 

%  OA  I 

100.00% 

%  Area  I 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC.  i 

0 

kW/Ton  ! 

0 

MOSON 

12 

EFF  i 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  I  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTfR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5.376 

C/H  HRSON 

8,760 ! 

8.760  1 

Cooling  HRSAV 

1  0! 

Heating  HRSAV  ' 

!  O' 

C/H  HRSAV 

1  0 

CONSTANT  1  LOOK-UP 

INPUT 

HOAUHI  0.00 

0.00 

HOAUHG  0.00 

0.00 

COAUd  O.OOE+OO 

O.OOE+OO 

COAUHG  O.OO'E+00 

O.OOE+OO 

HOAOH  O.OO 

0.00 

HOAOHG  0.00 

0.00 

COAOG  O.OOE+OO 

O.OOE+OO 

COAOHG  O.OOE+OO 

O.OOE+OO 

DC  DUTY]  0.00 

0.00 

DC  DEMAN  1  0.17 

0.17 

ECO  O.OOE+OO 

O.OOE+OO 

ECHG  O.OOE+OO 

O.OOE+OO 

NSUCa  O.OOE+OO 

O.OOE+OO 

NSUCHG  O.OOE+OO 

O.OOE+OO 

DDCCHG  O.OOE+OO 

O.OOE+OO 

DDCCG  O.OOE+OO 

O.OOE+OO 

DSG  1.40E+04 

1.40E+04 

NSC  O.OOE+OO 

O.OOE+OO 

FVI  01 

0 

CHWR  9.57 1 

9.57 

OAR  7.40 1 

7.40 

OPT  0.00  i 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Date: 


Bldg  Number: 
System  Type 
System  Name; 
System  Number 


10112 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM  | 

kW/yr 

kWh/yr  | 

MBtu/yr 

MH/yr  I 

Schedule  ST/SP  ! 

0.0 1 

0.0  i 

0.0 

i 

I 

Optimum  ST/SP  i 

0.0 1 

0.0! 

0.0 

i 

Duty  Cycle  I 

0.0  I 

0.0  i 

0.0 

i 

I 

Demand  Limit  i 

0.0 1 

0.0 1 

0.0 

i 

Night  Setback  I 

0.0 1 

0.0! 

0.0 

i 

Sub  Total  j 

0.0  I 

0.0! 

0.0 

i 

Economizer  | 

0.0  i 

0.0  I 

0.0 

j 

Ventilation/Recircuiation  I 

0.0! 

0.0 1 

0.0 

i  i 

DDC  Control  I 

0.0  I 

0.0  I 

87.8  I 

i 

HW  OA  Reset  | 

0.0 1 

0.0  t 

0.0 

! 

Chilled  Water  Reset  I 

0.0 ! 

0.0! 

0.0  I 

I 

Condenser  Water  Reset  I 

0.0! 

0.0 1 

0.0 

i 

Chiller  Demand  Limit  i 

0.0  I 

0.0  i 

0.0 

i 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

TOTAL  I 

O.Qi 

0.0  i 

87.8 

3  ! 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10112 

Building  Sq.Ft: _ 36,867 _ 

ISystem  Type  i 

jSystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

[System  Number: _ AHU6 _ 


EMC  NO.:  1406-006 
DATE:  01  .Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  |  Construction 

Use 

1  Occ. 

Day 

is|  BRICK 

ADM  &  SUPPLY,  ENL  BRK  1  0000-2400 

1  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M  1 

T  1 

W  i 

TH  1 

F  1 

S 

Start  Time 

0 

0! 

01 

Oi 

0| 

01 

0 

Stop  Time  I 

1  2400 

2400  j 

2400! 

2400  i 

24001 

24001 

2400 

Present  Operations 

S 

M  1 

T  i 

W  1  TH  1 

F  1 

s 

Start  Time 

0 

oi 

Oi 

0!  01 

oi 

0 

Stop  Time 

24001 

24001 

24001 

2400  1  2400 1 

24001 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%  OA  i 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  1 

EFFHP  1 

65.00% 

65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

IC/H  HRSAV 

_ 0 

CONSTANT  !  LOOK-UP 

INPUT 

HOAUni  0.00 

0.00 

HOAUHCi  0.00 

0.00 

COAUC  O.OOE+00 

O.OOE+00 

COAUHd  O.OOE+00 

O.OOE+00 

HOAOHI  0.00 

0.00 

HOAOHd  0.00 

0.00 

COAOG  O.OOE+00 

O.OOE+00 

COAOHG  O.OOE+00 

O.OOE+00 

DC  DUTY!  0.00 

0.00 

DC  DEMAN  i  0.17 

0.17 

ECQ  O.OOE+00 

O.OOE+00 

ECHG  O.OOE+00 

O.OOE+00 

NSUCG  O.OOE+00 

O.OOE+OO 

NSUCHG  O.OOE+OOl 

1  O.OOE+OO 

DDCCHC  O.OOE+OOl 

O.OOE+OO 

DDCCG  O.OOE+Ooi 

O.OOE+OO 

DSC  1.40E+04 

1.40E+04 

NSC  O.OOE+00 

O.OOE+OO 

FV  0 

0 

CHWRj  9.57 

9.57] 

OAR!  7.40 1 

1  7.40 

OPT  0.00 ! 

!  0.00 1 

E  M  C  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10112 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

i 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

I  0.0 

87.8 

i 

HW  OA  Reset 

0.0 

I  0.0 

i  0.0 

Chilled  Water  Reset 

0.0 

i  0.0 

i  0.0 

Condenser  Water  Reset 

0.0 1 

t  0.0 

0.0 

Chiller  Demand  Limit 

0.0 1 

I  0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

0.0 

!  0.6  i 

87.8 

ENERGY  CALCULATIONS 


BUILDING  10114 


EMC  ENGINEERS,  INC.  emcno.mms^os 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10,114 

PAGE  1  OF  2 

Building  Sq.Ft: 

47,038 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 : 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O-OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSQ 

4.86E+04 

4.86E+04 

fV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.3875 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,114 


CONVERTER  AND  PUMPS 
HE-1 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  '  •  ■ ,  .  ,  ■  '  ^  0.0 1  287.5  ]  2.9 

EMC  ENGINEERS,  INC.  emc no.: Moe-ooe 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10,114 

PAGE  1  OF  2 

Building  Sq.Ft: 

47,038 

System  Type 

12 

I 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  1 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Req  uired  Operatibn 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400: 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

^,;.;:iNPUTS":::rv^ 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.6683 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

KRTTR 

HR77R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8.760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,114 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0  i 

HW  OA  Reset 

0.0 

0.0 

4.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

s  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  ^  ^  1  0.0|  4;9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10114 

Building  Sq.Ft: _ 11,760 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY.ENL  BRK 

0600-1700 

1  MON-FR! 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatfon 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operation^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

calculations 

HRfYR 

HR/YR 

Cooling  HRSON 

1,300 

3,360” 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAF^ 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10114 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

97.3 

Sub  Total 

o 

b 

1,683.3 

97.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

1  0.0 

Condenser  Water  Reset 

0.0 

0.0 

!  0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

i 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;■  :  TOTAL  ■: : .  ■  '  ^  0.0^  t  ■  '  '  1', 683.3 1  ■ ' ;  ^  .  ■:>i-  Vv:xi08vS  j 

E  M  C  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10114 

PAGE  1  OF  2 

Building  Sq.Ft: 

11,760 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU4 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatfoh 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600: 

600 

600 

0 

Stop  Time  I 

0 

1700 

1700 

17001 

1700 

1700 

0 

Preseiit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  I 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%!  65.00% 

HOURS^^^ 

REQUrRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10114 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

97.3 

Sub  Total 

0.0 

1,683.3 

97.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  4  0.0|  1, 683.31  ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10114 

Building  Sq.Ft.: _ 35,279  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5 _ 


EMC  NO.:  1406-006 
DATE:  01-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Reditimd  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400: 

2400: 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

-I- 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7,40 

7.40 

OPT 

0.00 

0.00 

-•■■.-.INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

QALCULAnONS 

HR^TR 

HRTYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10114 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilatlon/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

84.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

!  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

o 

b 

o 

Q 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10114 

Building  Sq.Ft.: _ 35,279 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6 _ 


EMC  NO.:  1406^06 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operadbhs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

vV.  -INPUTS--^^^^^ 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  1  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRATR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name; 
System  Number: 


10114 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

84.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;  ■■  TOTAL',  |  0.0  j  ■■  .  ■' ■.:.:^84.T' 

3 

ENERGY  CALCULATIONS 


BUILDING  10120 


EMC  ENGINEERS,  fNC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10120 

Building  Sq.Ft.: _ 12,450 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ _ 


EMC  NO.:  1406-006 
DATE;  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  I  Construction 

Use 

Occ. 

Day 

1?!  BRICK 

BN  HQ  BLDG 

0600-1700 

I  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Req iiiiBd  Operaittbn 

s 

M 

T 

1  W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time  i 

0 

1700 

1700 

!  1700 

1700 

1700 

0 

32 


Presbilt  dperaCbrisj 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400  I 

2400 

2400  i 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

d.oo 

HOAUHC 

0.00 

0.00 

COAUC 

0,00E+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCG 

O.OOE+00 

O.OOE+OO 

DSd 

CO 

o 

+ 

LU 

00 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

21.00% 

fONCAPO 

0 

MBTU  CAPC. 

0 

kWTTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^TR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10120 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

1  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

163.3 

Sub  Total 

0.0 

8,501.7 

163.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  ! 

0.0 

0.0 

12.7 

iHWOA  Reset  i 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL,  ■  , :  .  j' :  ■  0.0  j  .  ■■■ .  ■  8,50^7 1  ■;  .176.0" 

-am 

EMC  NO.:  1406-006 


EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.0. 6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10120 

PAGE  1  OF  2 

Building  Sq.Ft.: 

12,450 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG  I 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600^ 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

[Stop  Time 

2400 

2400^ 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

P 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

D^ 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW^on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  69.20% 

69.20% 

HOURS  ^ 

REQUIRED 

PRESENT 

CALCULATIONS 

HRIYR 

HRA'R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10120 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

31.1 

Sub  Total 

0.0 

4,791.4 

31.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 : 

0.0 

2.4 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  ■ TOTAL ; " ,  ' :( ^ -■ ■  O.O’ 

4,79t.4i  33.S 

3 

E  M  C  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10120 

PAGE  1  OF  2 

Building  Sq.Ft: 

12,450 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG  I 

0600-1700 

'  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s  n 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

w  1 

1  TH 

F 

S 

Start  Time 

0 

0 

0 

01 

0 

0 

0 

Stop  Time 

2400] 

2400 

2400 

2400: 

2400 

2400 

2400 

INPUT 

Motor  HP 

2I 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA  ! 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.2602 

kW/Ton 

0^ 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE  1 

EFFHP  !  78.00%  |  78.00%  i 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRPm 

HFUYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

i  5,371 

i 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158;00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

0 

b 

0 

m 

+ 

0 

0 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

0 

b 

0 

m 

+ 

0 

0 

O.OOE+00 

ECHC 

0 

b 

0 

m 

+ 

0 

0 

O.OOE+00 

NSUCC 

0 

b 

0 

m 

+ 

0 

0 

O.OOE+00 

NSUCHC 

0 

b 

0 

m 

+ 

0 

0 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.^ 

OAR 

7.40 

7.40  1 

OPT 

188.001  188.00! 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10120 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04~Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0-0 1  0.0 

0.0 

Chiller  Demand  Limit 

0.0 1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

,::::vTOTAL  ■  V:  .  ..  0.0  i,,  „ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM  BLDG: 

Building  Sq.Ft: _ _ _ _ 

System  Type  '•2 

System  Name:  BASEBOARD  RADIATION 

System  Number: _ HE2 _ _ _ 


Typical  Building  Information 


Category 

_ ■  -y  1 — _ — 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

2^ 

i  32 

Reguireci  Operation  :  | 

s 

M 

T 

W 

TH 

F 

s 

Time 

0 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Present  Operations 

S 

M 

T 

W 

ZTO 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

wVGII  i  1  II  1  iw 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

o 

o 

rsi 

2400 

INPUT 

Motor  HP 

0.75 

Load  Factor  i 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

75.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.1117 

kW/Ton 

0 

MOSON 

7! 

1  EFF 

1 

LOOK-UP  VALUE 

£PPHP  j  65.00%  1  65.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HRATR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON  ^ 

3,38^ 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT  1 

tdOK-UP 

INPUT 

hoauhT 

0.00 

0.00 

HOAUHCl 

0.00 

0.00 

COAU^ 

O.OOE+00 

b.OOE+OOl 

1  ■  COAUHQ 

o 

o 

4* 

UJ 

o 

o 

o 

O.OOE+OO 

HOAOHi 

257.00 

257.00 

HOAOHcf 

158.00 

158.001 

i  COAOG 

O.OOE+OO 

O.OOE+OO' 

COAOHC 

O 

b 

o 

m 

+ 

o 

o 

O.OOE+OO^ 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O 

o 

+ 

111 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

b.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7^ 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10120 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

^Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

[ _ 0^ 

0.0 

Demand  Limit 

0.0 

0.0 

0,0 

Night  Setback 

0.0 

0.0 

583.3 

[ 

Sub  Total 

0.0 

2,397.8 

~  583.3^ 

”1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

jDDC  Control 

0.0 

I_ _ 0^ 

45.2 

HW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

_ cm 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

nemoie  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

-  total  _  :  ■ .  1 ^  :  0,0 1  2,397.0  f ,  029.3- 

ENERGY  CALCULATIONS 


BUILDING  10122 


EMC  ENGINEERS,  INC.  EMCNO:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10,122 

PAGE  1  OF  2 

Building  Sq.Ft.: 

49,156 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE-1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

2 

HOAUH 

0,00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

0 

COAUC 

O.OOE+00 

O.OOE+00 

CFM  -  CLG 

0 

COAUHC 

O.OOE+00 

O.OOE+00 

%OA 

0.00% 

HOAOH 

220.75 

220.75 

%  Area 

0.00% 

HOAOHC 

110.07 

110.07 

TON  CAPC. 

0 

COAOC 

O.OOE+00 

O.OOE+00 

MBTU  CAPC. 

0.3875 

COAOHC 

O.OOE+00 

O.OOE+00 

kW/Ton 

0 

DC  DUTY 

0.00 

0.00 

MOSON 

7 

DC  DEMAN 

0.17 

0.17 

EFF 

1 

ECC 

O.OOE+00 

O.OOE+00 

ILOOK-UP  VALUE 

ECHC 

O.OOE+00 

O.OOE+00 

EFFHP 

78.00% 

78.00% 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

HOURS 

REQUIRED 

PRESENT 

DDCCHC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

CALCULATIONS 

HR/YR 

HRTYR 

DDCCC 

O.OOE+00 

O.OOE+00 

Cooling  HRSON 

3,360 

3,360 

DSC 

5.84E+03 

5.84E+03 

Heatinq  HRSON 

5,376 

5,376 

NSC 

4.86E+04 

4.86E+04 

C/H  HRSON 

8,760 

8,760 

FV 

0 

0 

Cooling  HRSAV 

0 

CHWR 

9.57 

9.57 

Heating  HRSAV 

0 

OAR 

7,40 

7.40 

C/H  HRSAV 

0 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


10,122 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^^  ^  ^  ^  j  0.0 1  287.5 1  2.9 

EMC  ENGINEERS,  INC.  emcno.:i406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10,122 

PAGE  1  OF  2 

Building  Sq.Ft: 

49,156 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

14i 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

24001 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.6683 

kWn-on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfm 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

+ 

LLI 

O 

O 

b 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


10,122 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  01-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

,  0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

4.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;  V  TOTAL  :  ,  .  . j-  '  0.0 1  0.0  | .  ^ ■  4.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10122 

Building  Sq.Ft.: _ 12,289 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406<006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 ; 

1700 

0 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o” 

0 

0 

0 

0 

0 

stop  Time 

2400 

2400 

2400 

2400 

2400^ 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%!  65.00% 

HOURS 

REQUtRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10122 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

_  . .  ..  .  ____ 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

101.6 

Sub  Total 

0.0 

1,683.3 

101.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

12.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

! 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  ■  ■■  O  O  )  1 ,683.3 1  113.8 

;3^':^  ■ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10122 

Building  Sq.Ft.: _ 12,289  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number:  AHU2 _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14] 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

“0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

Wr/yr 

HRnrR 

Cooling  HRSON 

1,300 

3.360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,37l1 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

P 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCcd 

O.OOE+00 

O.OOE+OO 

DS^ 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10122 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

101.6 

Sub  Total 

0.0 

1,683.3 

101.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

!  0.0 

0.0 

12.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0 1  1,683.31  113.8 

-.-3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10122 

Building  Sq.Ft.: _ 12,289 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU4 _ 


EMC  NO.:  1406.006 
DATE;  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY.ENLBRK  I 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T  1 

W 

!  TH 

F 

s 

Start  Time 

0 

0 

0' 

0 

1  0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

i  2400 

2400 

2400 

CCMSTAm 

LddK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUCI 

O.OOE+00 

0  OOE+bo 1 

COAUHC' 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00  1 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O-OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

ho 

o> 

m 

+ 

o 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5.371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10122 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

101.6 

Sub  Total 

0.0 

1,683.3 

101.6 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

12.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^ t  0.0[  1, 683.31  113.8 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10122 

Building  Sq.Ft.: _ 36,867 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

24001 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400; 

2400 

2400 

2400 

CONSENT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRTTR 

Cooling  HRSON 

3,360 

3.360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10122 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

o 

o 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

87.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.  :vTOTAL'  I'.:.::.;. '  Q.O  |  ^  0.0i:v-.-  ■■  ,87.8" 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10122 

Building  Sq.Ft: _ 36,867  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6 _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

i  BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400, 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations^^^^^^^^^^^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

o.iy 

0.17 

ECC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+bo 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+O0 1 

O.OOE+OO 

DSC 

O 

m 

+ 

o 

1.40E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HIVYR 

HR^TR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5.376 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10122 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

87.8 

- ! 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  .  TOTAL  ■  j  ' 0.0  J  ^  ^  0.0  j: 87.8 

3 

ENERGY  CALCULATIONS 


BUILDING  10124 


EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  14-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.0. 6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10124 

PAGE  1  OF  2 

Building  Sq.Ft: 

47,038 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE-1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

600-1700  1 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400' 

2400 

2400 

2400 

Present  Operation^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

14.77 

HOAOHC 

110.07 

9.07 

COAOC 

O.OOE+00 

2.10E-05 

COAOHC 

O.OOE+00 

8.04E-06 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

1.26E-05 

NSUCHC 

O.OOE+00 

7.74E-06 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

8.71  E+03 

NSC 

4.86E+04 

5.97E+04 

FV 

0 

6 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS  ■... 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.3875 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10124 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  14“Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0,0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

2.9 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

i 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  i  ,  ,  0.0|  287;5|  ■  .V- :  a 

E  M  C  ENGINEERS,  INC.  emcno.:1406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10,124 

PAGE  1  OF  2 

Building  Sq.Ft: 

47,038 

System  Type 

12  ! 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ.  I  Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  1  MON-FR! 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Pi^serit  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

_ 0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

1  2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.6683 

kWATon 

0 

MOSON 

7 

EFF  n 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULAHONS 

HR/YR 

1  HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5.376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,124 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  OI-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

o 

d 

0.0 

Optimum  ST/SP 

o 

d 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

d 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

4.9 

1 

! 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0,0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL \ 

0.0 1  0.0 1  4.9 

EMC  ENGINEERS,  INC.  emcno.:1406^06 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10124 

PAGE  1  OF  2 

Building  Sq.Ft: 

11,760 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  | 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Req  uired  Opei^tion 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700; 

1700 

1700 

0 

Present  Operatibns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0-33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC, 

0 

kVWTon 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRifVR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LddK-UP 

INPUT  1 

HOAUH 

0.00 

000^ 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10124 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

97.3 

Sub  Total 

0.0 

1,683.3 

97.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  v  ^  t  0.0 1  1,683.31  ^08:9 

EMC  ENGINEERS,  INC.  emcno.:14064306 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10124 

PAGE  1  OF  2 

Building  Sq.Ft: 

11,760 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU2 

Typical  Building  Information 


Category 

Construction 

Use  I 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  | 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

i  17001 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0-00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kwrron 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10124 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU2 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

97.3 

Sub  Total 

0.0 

1,683.3 

97.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0l  108.9 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10124 

Building  Sq.FL: _ 11,760  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU4  _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400' 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

770 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT  ! 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10124 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU4 


Date:  02“Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

97.3 

Sub  Total 

0.0 

1,683.3 

97.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

11.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

j 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  x :  O^oT  ^  1,683.3  j  108.9 

3 

1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10124 

Building  Sq.Ft: _ 35,279 _ 

System  Type  1 

System  Name:  H&V  UNiT  WITHOUT  RETURN  FAN 

System  Number: _ AHU5  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  IConstruction 

Use 

Occ. 

Day 

151  BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatibii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400; 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1300 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

16,70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+do 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O,  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number; 
System  Type 
System  Name: 
System  Number; 


10124 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU5 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

o 

b 

0.0 

optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

84.1 

HW  OA  Reset 

o 

b 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  :  ■  >■  ,  0.0  |  0.0j  :  - 

3 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10124 

PAGE  1  OF  2 

Building  Sq.FL: 

35,279 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU6 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Operatloh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

o| 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400: 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOdK-UP 

INPUT 

hoau'h 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57] 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1060 

CFM  -  CLG 

6 

%OA 

100.00% 

%  Area 

16.70% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRn^R 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILtTY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.0. 6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10124 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

84.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

;  0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.total;..:;  ; I  ■  : v. .  . o.o |  ,o.o.|.y:;:;.,.:;.  : ..: .84.4i 

3 

ENERGY  CALCULATIONS 


BUILDING  10130 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10130 

Building  Sq.Ft.: _ 13,305 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1  _ 


EMC  NO.:  1406.006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCAWLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

1  SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

1  Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operatibris 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

HOAUhJ 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHd 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

o 

+ 

LU 

in 

CM 

CD 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

1230 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

21.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

!  LOOK-UP  VALUE 

EFFHP  !  78.00%  1  78.00% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^TR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8.760 

Cooling  HRSAV 

2,060 

'Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10130 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

8,214.2 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

i  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

174.5 

Sub  Total 

0.0 

8,501.7 

174.5 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0 

0.0 

13.5 

iHWOA  Reset 

0.0 

0.0 

0.0 

1  Chilled  Water  Reset 

0.0 

0.0 

0.0 

'Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

'  TOTAL  ■  ■■  ■  ■■■  1  “  0.0  (  8,501.7;  188.1 

3 

EMC  NO.:  1406>006 


EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10130 

PAGE  1  OF  2 

Building  Sq.Ft: 

13,305 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700  1 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Req uiTbd  Operattbn 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700! 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400: 

2400 

2400 

LOOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

O 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

158.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

LU 

o 

o 

b 

O.OOE+OOI 

ECHC 

o 

b 

o 

m 

-1- 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHCj 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

: 

INPUT 

Motor  HP 

1 

Load  Factor 

0.8 

CFM  -  HTG 

210 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

4.00% 

i  TON  CAPC. 

0 

1  MBTU  CAPC. 

0 

1  kW/Ton 

0 

1  MOSON 

12 

liFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  69.20%  |  69.20% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

'cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2.080 

5,376 

iC/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10130 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,629.4 

0.0 

Optimum  ST/SP 

0.0 

162.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

33.2 

Sub  Total 

0.0 

4,791.4 

33.2 

Economizer 

0.0 

0.0 

0.0 

i  Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

2.6 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

0.01  4,791.4 1  35.8 

3 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10130 

PAGE  1  OF  2 

Building  Sq.Ft.: 

13,305 

System  Type 

9 

I 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Reel uired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

s 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.2602 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%!  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HIVYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.001 

COAUC 

O.OOE+00 

O.OOE+00 ' 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

257.00 

257.0^ 

HOAOHC 

158.00 

158.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10130 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

'schedule  ST/SP 

0.0 

5,041.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,328.6 

0.0 

!  Economizer 

0.0 

0.0 

0.0 

1  Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

1.9; 

Chilled  Water  Reset 

0.0  1 

0.0 

0.0! 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0  1 

Chiller  Demand  Limit 

0.0  i 

0.0 !  0.0 

- ! 

Remote  Monitoring,  Maintenance,  1 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL:,:  .  ■  .V  , :  OioT  ^  5,328.6!  i.91 

'3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10130 


Building  Sq.Ft: _ 13,305 


System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE2 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

17 

BRICK 

BN  HQ  BLDG 

0600-1700  i 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Op^i^tidn 

S 

M 

T 

w 

TH 

F  n 

S 

’Start  Time 

0 

600 

600 

600 

600 

1  600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

i  1700 

0 

!  Present  Opera^dns 

S 

M 

T 

!  w 

TH 

F 

S 

Start  Time 

0 

o1 

0 

!  0 

i  0 

0 

0 

IStop  Time 

2400 

2400^ 

2400  i 

O 

O 

1  2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

75.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.1117 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%!  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

COfi^Am  ^ 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

257.00 

257.00 

HOAOHC 

158.00 

1 58.00 1 

COAO'C 

O.OOE+00 

O.OOE+OO 

COAOHq 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

Dsq 

4.84E+03 

4.84E+03 

NSC 

6.25E+04 

6.25E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10130 

12 

BASEBOARD  RADIATION 
HE2 


Date:  04-Apr-95 

PAGE  2  OF  2 


'HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

2,268.5 

0.0 

Optimum  ST/SP 

0.0 

129.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

623.3 

Sub  Total 

0.0 

2,397.8 

623.3 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

iDDC  Control 

0.0 

0.0 

48.3 

IHW  OA  Reset 

0.0 

0.0 

0.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0: 

Condenser  Water  Reset 

0.0 

0.0 

0.0; 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  I 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

i 

3 

TOTAL  r  0.0 

2,397.8!  872.5 

a 

ENERGY  CALCULATIONS 


BUILDING  10132 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10,132 

Building  Sq.Ft.: _ 50,156 _ 

System  Type  9 

System  Name:  CONVERTER  AND  PUMPS 

System  Number: _ HE-1 _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  1  Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  1  MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatioh 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

/INPUTS-  ■■ 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.5123 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%!  78.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HfVYR 

HR/YFt 

Cooling  HRSON 

3.360 

3,360 

Heating  HRSON 

5.376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,132 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  01-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

3.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

~  TOTAL  ■  ■  V  I  -  OO]  287.5 !  ~  ^ 

■;-3-::. 

EMC  ENGINEERS,  INC.  emcno.;1406-oo6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10,132 

PAGE  1  OF  2 

Building  Sq.Ft: 

50,156 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY.ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatfdn 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

1  2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0.9801 

kW/Ton 

0 

MOSON  n 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%!  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRTirR 

Cooling  HRSON 

3,360 

3.360 

Heating  HRSON 

5.376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,132 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ve  nti  I  ati  0  n/Reci  rcu  lati  on 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

'  0.0 

7.3 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

.TOTAL  C,  .  0.0 1  '  .  0.0 1  .^  7.3 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER;  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  BLDG;  10132 

Building  Sq.Ft.; _ 17,053 _ _ _ _ _ 

System  Type  14 

System  Name;  VENTILATION 

System  Number; _ AHU-I _ 


EMC  NO.:  1406-006 
DATE:  12-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRKV 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Reaulfed  Operation 

S 

M 

T 

w  ' 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700" 

1700 

0 

Present  Ooeratlons 

1 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4779 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  |  79,00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR^TR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2.080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LGOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

220-75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

1  DC  DUTY 

0.00 

0.00 

DC  DEMANP 

0.17 

0.17" 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+OO 

O.OOE+OO 

NSUCC 

o 

8 

m 

+ 

8 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+bo 

O.OOE+OO 

DDCCC 

O.OOE+OOl 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

14 

VENTILATION 

AHU-1 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.^ 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0' 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

b.o 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

.TOTAL  V  :  "  ^  ,  , ,  ■  0.6  (- .  ■  : '  5,092.0  i . :  v  : ;  0.0 

0 

EMC  ENGINEERS,  INC.  emcno:1406^o6 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  12-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10132 

PAGE  1  OF  2 

Building  Sq.Ft: 

17,053 

System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

AHU2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Opei^tlori 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK^UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

F\^ 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4566 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

MRfYR 

Cooling  HRSON 

1,300 

3.360, 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV  ^ 

3.296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

14 

VENTILATION 

AHU2 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculatlon 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

TOTAL  j  0.0 1  5,092.0 1  0.0 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.;  DACA01 -94-0-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft: _ 17,053 _ 

ISystem  Type  ^ 

i  System  Name:  VENTILATION 

jSystem  Number: _ AHU3 _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KCAM.C 
PAGE  1  OF  2 


Typical  Building  Information 


i  Category  i  Construction  i 

1  Use 

i 

Occ.  1  Day  | 

1  14 1  BRICK 

IaDM  &  SUPPLY, ENL  BRK  | 

0600-1700  !  MON-FR! 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter; 

32 

! 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

17001 

i  1700: 

o 

o 

1700 

0 

Present  Operations 

!  S 

M 

T  1 

w 

TH  1 

F 

S 

Start  Time 

i  0 

0 

01 

0 

oi 

0 

0 

Stop  Time 

1  2400 

2400 

2400! 

2400  j 

2400! 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4779 

%  OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389  i 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUnd 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHO 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHO 

110.07 

110.07 

COAOQ 

o 

o 

o 

m 

-1- 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHO 

O 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

Nsucq 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

o 

O 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHd 

O.OOE+00 

O.OOE+OO 

DDCCd 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+031 

4.86E+04 

4.86E+64 

FV 

0 

0 

CHWRl  9.57 

9.57 

OAF^  7.40 

7.40 

OPTl  188.00 

188.0^1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  01 -Apr-95 

PAGE  2  OF  2 

Bldg  Number:  10132 

System  Type 

System  Name:  VENTILATION 

System  Number:  AHU3 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0,0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0,0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

"  TOTAL .  I  oj]  5,092.0 1  0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft.: _ 17,053 _ 

System  Type  14 

System  Name:  VENTILATION 

System  Number: _ AHU-4 _ 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

EMC  NO.:  1406.006 
DATE:  12-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600" 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400! 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

1 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

4779 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kWH'on 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

14 

VENTILATION 

AHU-4 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

0.0  j  5,092.0 1  OvO 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft: _ 17,053  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6 _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer:  _ ^ 

Enter  Weeks  of  Winter:  _ 32 


Required  Operation  ^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

17001 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

!  2400 

2400  i 

2400 

2400 

2400 

CONSTANT 

look-up 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn"on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR7YR 

HRTii^R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D,0.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

75.9 

Sub  Total 

0.0 

1,683.3 

75.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0t  1,683.3|  85.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft.: _ 17,053 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU7 _ 


EMC  NO.:  1406-006 
DATE:  01-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

1  Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  |  0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700! 

1700 

1700 

1700 

0 

Present  Operadbns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

I  Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

-»• 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRTYR 

HRTTR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8.760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number; 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU7 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

75.9 

Sub  Total 

0.0 

1,683.3 

75.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:V"  ,  TOTAL  v;  :  .1  '  :  0.0t  1,683.3|  .  :  85.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft.: _ 17,053 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU8  _ 


EMC  NO.;  1406.006 
DATE:  01-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S  ^ 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCcd 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/^ 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU8 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

75.9 

Sub  Total 

0.0 

1,683.3 

75.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

'  9.1 

HW  OA  Reset 

0-0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0|  1,683.3|  85.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft: _ 17,053 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU9  _ 


EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operadohs 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 : 

2400 

2400 

CONSTANT 

tJDOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04" 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REOUIRED 

PRESENT 

CALCULATIONS 

HRTfR 

HfUYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU9 


Date:  01-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

75.9 

Sub  Total 

0.0 

1,683.3 

75.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

9.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 

1,683.3 1  86.0 

EMC  ENGINEERS,  INC.  EMCNO.:1406.008 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  02-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10132 

PAGE  1  OF  2 

Building  Sq.Ft.: 

35,279 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

AHU10 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

__W _ 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time  I 

2400 

2400 

2400 

2400' 

2400 

2400 

2400 

iNPUtSx.-- 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1860 

CFM  >  CLG 

0 

%  OA 

100.00% 

%  Area 

19.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

hr/yr 

HRnrR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

+ 

LIJ 

O 

O 

b 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+00 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU10 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

77.5 

HW  OA  Reset 

0.0 

!  0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

...  TOTAL  -  '.'J  '  o.o.i-  ^o^o h 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10132 

Building  Sq.Ft: _ 35,279  _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU11 _ _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

’  ^  1 - 

Construction  1 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

— 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 ! 

2400^ 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+00 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS  ^  ^  ^ 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1350 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

19.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HF^ 

HRTfR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON  ' 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10132 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU11 


Date:  02’Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

o 

o 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

o 

o 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

'  92.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  r  ^  t  0.0 1  0.0 1  92.5 

ENERGY  CALCULATIONS 


BUILDING  10134 


EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  01 -Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10,134 

PAGE  1  OF  2 

Building  Sq.Ft: 

59,693 

System  Type 

9 

System  Name; 

CONVERTER  AND  PUMPS 

System  Number: 

HE-1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK  1 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 

20  I 

Enter  Weeks  of  Winter: 

32  1 

Required  Operatfbrt 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

o 

+ 

LU 

00 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0.5123 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  |  78.00% 

HOURS 

REQUiREDi 

PRESENT 

CALCULATIONS 

HR/YR 

HFVYR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5.376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION;  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,134 

9 

CONVERTER  AND  PUMPS 
HE-1 


Date:  01 -Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

287.5 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

3.8 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  - - -  .  0.0 1  '  .  ■  ,  .  \287.5h,  ,  3.8 

EMC  ENGINEERS,  INC. 


PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG: 

10,134 

Building  Sq.Ft: 

59,693 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HE-2 

EMC  NO.:  1406-006 
DATE:  01 -Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  1 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatton 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

Pi^sent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

24001 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

0.75 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0.9801 

kWn-on 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO" 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

0.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10,134 

12 

BASEBOARD  RADIATION 
HE-2 


Date:  OI-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0-0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

7.3 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

. ^  TOTAL  s'  : :  - 1  0.0 1  ^  OOl  7^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 


Building  Sq.Ft: 
System  Type 
System  Name: 
System  Number: 


20,296 
TT 

VENTILATION 

AHU1 


EMC  NO.:  1406*006 
DATE:  01-Apr*95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAM.C 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM&SUPPLY,ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32  1 

Required  Operation 

s 

M 

T 

W 

TH 

F 

S 

start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

i  1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T  I  W 

TH 

F 

S 

Start  Time 

0 

0 

ot  0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 !  2400 

2400 

2400 

2400 

INPUTS 

INPUT 

CONSTANT 

LOOK-UP 

INPUT 

Motor  HP 

3 

HOAUH 

0.00 

0.00 

Load  Factor 

0.8 

HOAUHC 

0.00 

0.00 

CFM  -  HTG 

0 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

CFM  -  CLG 

45661 

COAUHC 

O.OOE+00 

O.OOE+00 

%OA 

100.00% 

HOAOH 

220.75 

220.75 

%  Area 

0.00% 

HOAOHC 

110.07 

110.07 

TON  CAPC. 

0 

COAOC 

O.OOE+00 

O.OOE+00 

MBTU  CAPC. 

0 

COAOHd 

O.OOE+00 

O.OOE+00 

kW/Ton 

0 

DC  DUTM 

0.00 

0.001 

MOSON 

5 

DC  DEMAN 

0.17 

0.17 

EFF 

1 

ECC 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+00 

LOOK-UP  VALUE 

ECHO 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

EFFHP 

79.00% 

79.00% 

NSUCC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+0^ 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOURS 

REQUIRED 

PRESENT 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O 

b 

o 

m 

+ 

o 

o 

CALCULATIONS 

HRIYR 

HRPfR 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

Cooling  HRSON 

1,300 

3,360 

DSa  5.84E+03 

5.84E+63 

Heating  HRSON 

2,080 

5,376 

NSCi  4.86E+04 

4.86E+04^ 

C/H  HRSON 

3,389 

8.760 

FVl  0 

0 

Cooling  HRSAV 

2,060 

CHWR  9.57 

9.57  1 

Heating  HRSAV 

OAR  7.40 

7.40  i 

C/H  HRSAV 

5.371 

_ 

OPT  188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

14 

VENTILATION 

AHU-1 


Date:  12-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

.  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

TOTAL ■  0.0  .  5,092.0l .  , :  0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 


Building  Sq.Ft: _ 17,053 


System  Type 

14 

System  Name: 

VENTILATION 

System  Number: 

AHU-2 

EMC  NO.:  1406-006 
DATE:  12-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAA/LC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ.  ^ 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK  V 

0600-1700  1 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

lyooi 

Ttoo 

i’7od’ 

lYoo 

0 

32 


Present  Operatioris 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

1  Stop  Time  1 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG  1 

4779 

%  OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  |  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRATR 

HfWYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080^ 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

LpOK-UP 

INPUT 

HOAUH 

b.ob 

0.00 

HOAUHC 

6.00 

0.00 

COAUC 

O.OOE+OO 

O.OOE+OO 

COAUHC 

O.OOE+OO 

O.OOE+OO 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+OO 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAND 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

8 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

O.OOE+OO 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

8 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+ob 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

14 

VENTILATION 

AHU-2 


Date:  1 2-Apr-95 

PAGE  2  OF  2 


COOLING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

‘  oVo 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.6 

0.0 

Chiller  Demand  Limit 

0.0 

6.6 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

0 

TOTAL  ■  ,  .  ■  ■  '  0.0 1:  ■  .  5,692.6T  .'■■■  ■  V  0.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 20,296 _ 

System  Type 

System  Name:  VENTILATION 

System  Number: _ AHU3 _ 


EMC  NO.:  1406>006 
DATE:  01.Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

Oi 

1700  I 

1700 

1700 

1700 

1700 

0 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400  i 

2400 

2400  1 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUC^ 

O.OOE+00 

O.OOE+00 

COAUHq 

O.OOE+00 

O.OOE+Ob 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

0,00E+00 

O.OOE+00 

COAOHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecq 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHO 

O.OOE+00 

O.OOE+00 

NSUCd 

O.OOE+O'O 

O.OOE+00 

NSUCHO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHG 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSd  5.84E+03 

5.84E+03 

NSCi  4.86E+04 

4.86E+04 

Fvi  0 

0 

CHWRI  9.57 

9.57 

OAR  740" 

7.40 

1  OPT  188.001  188.001 

INPUTS 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4566 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO.  1 

0 

kWTTon 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  79.00%  |  79.00% 

HOURS 

Required 

PRESENT 

CALCULATIONS 

HR/YR 

HRfYR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON  1 

8,760 

Cooling  HRSAV 

Heating  HRSAV 

|C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O,  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  Date:  OI-Apr-QS 

PAGE  2  OF  2 

Bldg  Number:  10134 

System  Type 

System  Name:  VENTILATION 

System  Number:  AHU3 


COOLING  ONLY  SYSTEMS 

kW/yr  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 1  4.666.1 

0.0 

Optimum  ST/SP 

0.0  i  425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 20,296  _ 

System  Type  ^ 

System  Name:  VENTILATION 

System  Number: _ AHU4 _ _ _ 


EMC  NO.:  1406*006 
DATE:  01*Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

_ ^ — : - 

Construction 

Use 

Occ.  !  Day 

14 

BRICK 

|aDM  &  SUPPLY.ENL  BRK 

;  0600-1700  1  MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

s  1 

M 

T 

w  ! 

TH 

F 

s 

Start  Time 

0' 

600^ 

60^ 

600  i 

600 

600 

0 

Stop  Time 

Oi 

1700 

1700 

1700  i 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400; 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LGOK-UP 

INPUT 

HOAUH 

0.00 

HOAUHO 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

220.75 

HOAOHC 

MH-n-yi 

110.07 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY] 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

Ecq 

O.OOE+00 

O.OOE+OO 

ECHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o.ooe+oo 

O.OOE+OO 

DDCCC 

o 

o 

+ 

UJ 

o 

o 

b 

0.00E+^ 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

I  OPT 

188.00 

188.00 

INPUTS  V 

INPUT 

Motor  HP 

3 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

4566 

%OA 

100.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

5 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  I  79.00% 

1  HOURS  :  -  ^ 

REQUIRED 

PRESENT 

i  CALCULATIONS 

HRIYR 

HR/YR 

Cooling  HRSON 

1,300 

3.360! 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8.760 

i  Cooling  HRSAV 

2,060 

! Heating  HRSAV 

3,296 

;C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

14 

VENTILATION 

AHU4 


Date:  01 -Apr-95 

PAGE  2  OF  2 


jCOOLING  ONLY  SYSTEMS 

kW/yr  1  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  Sf/SP 

0.0!  4,666.1 

0.0 

Optimum  ST/SP 

0.0 

425.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0,0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

5,092.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

i 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

I 

DDC  Control 

0.0 

0.0 

i  0.0 

HW  OA  Reset 

0.0 

0.0 

0.0 

I 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

I 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^  t  0.0  i  5,092.01  0.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 20,296 _ 

I  System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU6  _ 


EMC  NO.:  14064)06 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENLBRK 

0600-1700 

MON-FRl 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatidii 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

- T 

W 

TH 

F 

S 

Start  Time 

~0^ 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

EOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0,00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

Nsq 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS' ^ 

JNPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

required' 

PRESENT 

CALCULATIONS 

HRnrR 

HRT^R 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

125.9 

Sub  Total 

0.0 

1,683.3 

125.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

15.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

'  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0  [  1,683.3 1  141.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft.: _ 20,296  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU7 _ _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14' 

BRICK 

ADM&SUPPLY.ENLBRK 

0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


20 

32 


Required  Operatibii 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Pl^sent  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

t^OK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

o 

UJ 

o 

o 

d 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188-00 

INPUTS 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR7YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU7 


Date:  02-Apr’-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0-0 

0.0 

Night  Setback 

0.0 

0.0 

125.9 

Sub  Total 

0.0 

1,683.3 

125.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

15.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  0.0|  ^ 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 20,296 _ _ _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU8 _ _ _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

0600-1700  i 

MON-FRI 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100,00% 

%  Area 

12.75% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton  n 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  65.00%!  65,00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3.296 

C/H  HRSAV 

5,371 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO,:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU8 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

125.9 

Sub  Total 

0.0 

1,683.3 

125.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

15.1  : 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  1  0.0 1  1,683.3 r  ^ 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft.: _ 20,296 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU9 _ 


EMC  NO.:  1406.006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

I  Occ. 

Day 

14 

BRICK 

ADM  &  SUPPLY, ENL  BRK 

i  0600-1700 

MON-FRI 

Enter  Weeks  of  Summer: 

20  ! 

Enter  Weeks  of  Winter: 

32! 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

600 

600 

600 

600 

600 

0 

Stop  Time 

0 

1700 

1700 

1700 

1700 

1700 

0 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

o1 

0 

0 

- 1 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

p 

b 

0 

m 

-f- 

0 

0 

O.OOE+00 

HOAOH 

220.75 

220.75 

HOAOHC 

110.07 

110.07 

COAOC 

0 

b 

0 

m 

-1- 

0 

0 

O.OOE+00 

COAOHC 

0 

b 

0 

m 

-1- 

0 

0 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

5.84E+03 

5.84E+03 

NSC 

4.86E+04 

4.86E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

750 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

12.75% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

1,300 

3,360 

Heating  HRSON 

2,080 

5,376 

C/H  HRSON 

3,389 

8,760 

Cooling  HRSAV 

2,060 

Heating  HRSAV 

3,296 

C/H  HRSAV 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU9 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

1,626.4 

0.0 

Optimum  ST/SP 

0.0 

56.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

125.9 

Sub  Total 

0.0 

1,683.3 

125.9 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

15.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  ,  ■ ,  ,■  0.0.I  1,683.3 1  i4i.o 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 39,397  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number:  AHU10 _ _ _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KCAA/LC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY.  ENL  BRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reguired  Operation 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Ojperations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400' 

2400! 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+OO 

O.OOE+OO 

ECHC 

O.OOE+OO 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

INPUTS 

INPUT 

Motor  HP 

0.5 

Load  Factor 

0.8 

CFM  -  HTG 

1860 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

19.30% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

calculahons 

HHIYk 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU10 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

92.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  :V,-  OO]  ''  0.6:|; ....  ^  92.2 

:,:3.' 

EMC  ENGINEERS,  INC, 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10134 

Building  Sq.Ft: _ 39,397  _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU11  _ 


EMC  NO.:  1406-006 
DATE:  02-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

15 

BRICK 

ADM  &  SUPPLY,  ENLBRK 

0000-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Reduired  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400  I 

2400 

2400 

INPUT 

Motor  HP 

0.33 

Load  Factor 

0.8 

CFM  -  HTG 

1350 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

19.30% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  65.00%  |  65.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR^YR 

HR/YR 

Cooling  HRSON 

3,360 

3,360 

Heating  HRSON 

5,376 

5,376 

C/H  HRSON 

8,760 

8,760 

Cooling  HRSAV 

0 

Heating  HRSAV 

0 

C/H  HRSAV 

0 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+OO 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

0.00 

0.00 

HOAOHC 

0.00 

0.00 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+bO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

1.40E+04 

1.40E+04 

NSC 

O.OOE+OO 

O.OOE+OO 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

0.00 

0.00 

E  M  C  ENGINEERS/INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10134 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU11 


Date:  02-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEM 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

0.0 

0.0 

Optimum  ST/SP 

0.0 

0.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

0.0 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

92.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^ A- 0.dj  ■  'O.Ol'  ■  ■  ,  ....92.2 

ENERGY  CALCULATIONS 


BUILDING  10150 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10150 

Building  Sq.Ft: _ 18,460 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ AHU1 _ 


Typical  Building  information 


Category  Construction 

Use 

Occ. 

Day 

16 1  BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Present  Operattons 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

24001 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

8000 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

17.60% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

1  LOOK-UP  VALUE 

I  EFFHP  1  83,10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRAfI? 

HRATR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1.344 

C/H  HRSAV 

2,190 

i  CONSTANT 

[FI 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPf 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBiLITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,789.6 

0.0 

Optimum  ST/SP 

0.0 

1,012.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

174.4 

Sub  Total 

0.0 

12,801.7 

174.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

63.0 

HW  OA  Reset 

0.0 

0.0 

'  0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

^-V^TOTAL^m O^Ol"'  '  12,801.7.j\.  : W: -x  237.4:' 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  18,460 

BLDG: 

10150 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ.  ! 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400  ; 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400^ 

400 

Stop  Time 

1930 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECO 

O.OOE+00 

O.OOE+00 

ECHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9,39E+04 

fV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

8 

Load  Factor 

00 

b 

CFM  -  HTG 

5265 

CFM  -  CLG 

0 

%OA 

25.00% 

1  %  Area 

17.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

i  MOSON 

12 

!  Iff  “ 

1 

LOOK-UP  VALUE 

EFFHP  ^  83.10%  i  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

2,422 

3,360 

!  Heating  HRSON 

3,875 

5,376 

iC/H  HRSON 

6,314 

8,760 

'Cooling  HRSAV 

938 

Heating  HRSAV 

1,50l1 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

2 

H&V  UNIT 
AHU2 


Date:  06-Apr*-95 

PAGE  2  OF  2 


I  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

ISchedule  ST/SP 

0.0 

14,042.8 

0.0 

Optimum  ST/SP 

0.0 

1,079.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

294.7 

Sub  Total 

0.0 

15,122.3 

294.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

o 

o 

106.5 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0  i  0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  !  0.0 

15,122.3]  401.2 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildino  Sa.Ft.:  18,460 

BLDG: 

10150 

System  Type 

System  Name: 

Svstem  Number: 

2 

H&V  UNIT 
AHU3 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

EMC  NO.:  1406.006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KCA/VUC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


I  Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

j  Start  Time 

400^ 

400 

400 

400 

400 

400 

400 

[Stop  Time 

1930 

1930 

1930 

193^ 

1930 

1930 

1930 

Present  Gpei^tionS 

S 

M 

T  ^ 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400"^ 

2400 

2400 

INPUTS  ~l 

INPUT 

Motor  HP 

10 

Load  Factor 

0.8 

CFM  -  HTG 

4670 

CFM  -  CLG 

%OA 

100.00% 

%  Area 

15.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

I  kW/Ton 

0 

!  MOSON 

12 

!  EFF 

1 

i  LOOK-UP  VALUE 

EFFHP  I  85.80%  I  85.80% 

HOURS 

REQUIRE^ 

PRESENT 

CALCULATIONS 

HR/YR 

HRnrR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314] 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

P 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LIJ 

O 

O 

O 

O.OOE+OO 

COAUHC 

O 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+OO 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECd 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

o 

b 

O 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

2 

H&V  UNIT 
AHU3 


Date:  06-Apr-95 

PAGE  2  OF  2 


Tieating  and  ventilating  systems 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

17,001.1 

0.0 

Optimum  ST/SP 

0.0 

1,307.0 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

260.0 

Sub  Total 

0.0 

18,308.0 

260.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

93.9 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

1  0.01  18,308:0{  ^4.0 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  18,460 

BLDG: 

10150 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
AHU4 

Typical  Building  Information 

Category 

Construction 

Use 

j  Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

!  0400-2400 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY;  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

1930l 

1930 

1930 

1930 

1930 

1930 

1930 

Present  Operations 

s 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00“1 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

+ 

UJ 

o 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

O.OOE+00 

O.OOE+OO 

DDCCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

7430 

CFM  -  CLG 

0 

%OA 

5.00% 

%  Area 

24.00% 

i  TON  CAPO. 

0 

i  MBTU  CAPO. 

0 

I  kW/Ton 

0 

I  MOSON 

12 

I  EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS  ' 

REQUiREDi 

PRESENT 

CALCULATIONS 

HR^TR 

HRTTR 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

2 

H&V  UNIT 
AHU4 


Date:  06-Apr-95 

PAGE  2  OF  2 


!  HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

25,236.9 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

416.1 

Sub  Total 

0.0 

27,177.0 

416.1 

i  Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

150.3 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL"":'.  ■  , .  O.Ol-  : ;  27,177.01'  ■  666.4 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft:  18,460 

BLDG: 

10160 

System  Type 
System  Name: 
System  Number: 

2 

H&V  UNIT 
AHU5 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

16 1  BRICK 

ENKPERS  DINNING 

0400-2400  ' 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operattoh 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time  I 

1930 

1930 

1930 

19301 

1930 

1930 

1930 

Present  Operationsi 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

!  2400 

2400 

INPUTS 

INPUT 

Motor  HP 

6 

Load  Factor 

0.8 

CFM  -  HTG 

3145 

CFM  -  CLG  ' 

0 

%OA 

5.00% 

%  Area 

10.00% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  81.60%!  81.60% 

HOURS 

REQUIRE!!^ 

PRESENT 

CALCULATIONS 

HR/YR 

hr/Vr 

Cooling  HRSON 

2,422 

3,360 

Heating  HRSON 

3,875 

5,376 

'C/H  HRSON 

6,314 

8,760 

Cooling  HRSAV 

938 

Heating  HRSAV 

1,501 

C/H  HRSAV 

2,445 

LOOK-iJP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHO 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

o.o^l 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHd 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

2 

H&V  UNIT 
AHU5 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

10,725.7 

0.0 

lOptimum  ST/SP 

0.0 

824.5 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

173.4 

Sub  Total 

0.0 

11,550.2 

173.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

!DDC  Control 

0.0 

0.0 

'  62.6 

HW  OA  Reset 

0.0 1 

0.0 

!  0.0 

Chilled  Water  Reset 

0.0 1 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring.  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

total  I  O-Oi  11,550.2 1  ^36.0 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  175 

Building  Sq.Ft,: _ 19,439 _ 

I  System  Type  1 

ISystem  Name;  H&V  UNIT  WITHOUT  RETURN  FAN 

I  System  Number: _ AHU6  _ _ 


EMC  NO.:  1406-006 
DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENK  PERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatidn 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

2000 

2000 

2000 

2000 

2000 

2000 

2000 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

4 

Load  Factor 

0.8 

CFM  -  HTG 

600 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

1.60% 

TON  CAPO. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  79.00%  I  79.00% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRfYR 

HR/YR 

Cooling  HRSON 

2,520 

3,360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

fv 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


175 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
AHU6 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

6,614.1 

0.0 

Optimum  ST/SP 

0.0 

567.8 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

29.2 

Sub  Total 

0.0 

7,181.9 

29.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

10.6 

HW  OA  Reset 

0.0: 

0.0 

0.0 

Chilled  Water  Reset 

0.0  1 

0.0 

0.0 

1  Condenser  Water  Reset 

0.0 

0.0 

0.0 

IChlUer  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ,  .  0.0  !"^  .  .  Y.iai.S'!- 

E  M  C  ENGINEERS,  INC.  emcno.:14064)06 


PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

DATE:  06-Apr-95 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION;  FT.  DRUM  BLDG: 

10150 

CHECKED  BY:  KC/WLC 

PAGE  1  OF  2 

Building  Sq.Ft: 

18,460 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HE1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

16 

BRICK 

ENKPERS  DINNING 

0400-2400 

SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


RequiTed  Operation 

S 

M 

T 

w 

TH 

F 

s 

Start  Time 

400 

400 

400 

400 

400 

400 

400 

Stop  Time 

I  2000 

2000 

2000 

2000  I 

2000 

2000 

2000 

Present  Operations  ^ 

S 

M  1 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

LdOKrUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUG 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

39.67 

39.67 

HOAOHC 

24.34 

24.34 

COAOC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

3.39E+04 

3.39E+04 

NSC 

9.39E+04 

9.39E+04 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

I 

INPUT 

Motor  HP 

2 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

7.40% 

TON  CAPC. 

0 

MBTU  CAPC. 

1.5064 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  78.00%  i  78.00% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

presemt 

HR/YR 

Cooling  HRSON 

2,520 

3.360 

Heating  HRSON 

4,032 

5,376 

C/H  HRSON 

6,570 

8,760 

Cooling  HRSAV 

840 

Heating  HRSAV 

1,344 

C/H  HRSAV 

2,190 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10150 

9 

CONVERTER  AND  PUMPS 
HE1 


Date:  06-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr  1 

kWh/yr  ^ 

MBtu/yr 

MH/yr 

Schedule  ST/SP  i 

0.0 

3.349.5 

0.0 

Optimum  ST/SP 

0.0 

287.5 

0.0 

Duty  Cycle  ! 

0.0 

0.0 

0.0 

Demand  Limit  1 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

128.3 

Sub  Total 

0.0 

3,637.0 

128.3 

Economizer 

0.0 

0.0 

0.0 

Ventitation/Recirculation 

0.0 

0.0 

d.o 

!DDC  Control 

0.0 

0.0 

1  46.3 

i - — - 

iHWOA  Reset 

0.0 

0.0 

11.1 

[ 

'Chilled  Water  Reset 

0.0 

'  0.0 

1  0.0 

Condenser  Water  Reset 

0.0 

0.0 

_ 0,0^ _ 

Chiller  Demand  Limit 

0.0 

0.0 

dd^ 

Remote  Monitoring,  Maintenance, 

:  Run  Time,  and  Safety  Alarms 

3 

TOTAL 

0.0 

3,637.0 

185.8 

3 

ENERGY  CALCULATIONS 


BUILDING  10170 


EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Building  Sq.Ft.:  25,984 

BLDG: 

10170 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV1 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Regiiired  Ofiersitton  ■ 

M  { 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

7001 

700 

700 

700 

700 

700 

Stop  Time 

i  0 

1600 1 

1600 

1600  I 

1600 

1600 

1600 

Present  Operadohs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400: 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

11135 

CFM  -  CLG 

0 

%  OA 

100.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  j  88.10%!  88.10% 

HOURS 

CALCULATIONS 

REQUIRED 

HRnrR 

PRESENT 

HRTYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9,26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

2 

H&V  UNIT 
HV1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS!  kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

24.1 

Sub  Total 

0.0 

83,884.9 

24.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Reclrculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.1 

HW  OA  Reset 

0.0  1 

0.0 

0.0 

; Chilled  Water  Reset 

0.0  i 

0.0 

0.0 

Condenser  Water  Reset 

0.0  i 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  i  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  j  0.0!  83,884.91  r^^  30v2 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION;  FT.  DRUM 

Building  Sq.Ft.:  25,984 

BLDG: 

10170 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV2 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  04-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700^ 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

16001 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHd 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

o 

+ 

Lli 

O 

O 

b 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

'  NSUCHC 

O.OOE+00 

OOOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

1'-:^  INPUTS 

INPUT 

Motor  HP 

27.5 

Load  Factor 

0.8 

CFM  -  HTG 

11410 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPa 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  1  89.40% 

89.40% 

HOURS 

CALCULATIONS 

REQUIRED 

PRESENT 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number:  10170 

System  Type  2 

System  Name:  H&V  UNIT 

System  Number:  HV2 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

97,585.7 

0.0 

Optimum  ST/SP 

0.0 

3,449.4 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

24.1 

Sub  Total 

0.0 

101,035.1 

24.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

1  0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ..  "  ''  '  :  0.0!  101,035.1  30.2 

EMC  ENGINEERS,  INC.  EMCNO.:1406.006 


PROJECT;  UMCS  FEASIBILITY  STUDY 

DATE:  04-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10170 

PAGE  1  OF  2 

Building  Sq.Ft.: 

25,984 

System  Type 

2 

System  Name: 

H&V  UNIT 

System  Number: 

HV3 

Typical  Building  Information 


Category 

Construction 

Use  ; 

Occ. 

Day 

18| 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

16001 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400" 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LdOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.6? 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO] 

COAOHO 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

o 

o 

+ 

UJ 

o 

o 

b 

O.OOE+00 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

01  01 

CHWR 

9.57^  9.57! 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM  -  HTG 

6020 

CFM  -  CLG 

0 

%OA 

33.00% 

%  Area 

10.00% 

TON  CAPC. 

0 

MBTU  CAPO 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  88.10%!  88.10% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON  1 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3.264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

2 

H&V  UNIT 
HV3 


Date:  04-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

24.1 

Sub  Total 

0.0 

83,884.9 

24.1 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

6.1 

HW  OA  Reset 

0.0 

^  0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

;  ■  'TOTAL' ,  [ : " '  ^  ■ '  0.0'  j  ...  83,884.9  :|  .30.2 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 


LOCATION:  FT.  DRUM 

Buildinq  Sq.Ft.:  25,984 

BLDG: 

10170 

System  Type 

System  Name: 

System  Number: 

2 

H&V  UNIT 
HV4 

Typical  Building  Information 

Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY;  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Enter  Weeks  of  Summer:  j _ ^ 

Enter  Weeks  of  Winter:  I  32 


Required  Operation  ] 

1  s 

M 

T 

W 

TH 

F 

S 

Start  Time 

1  0 

700 

700 

700 

700 

o 

o 

700 

Stop  Time 

I  o’ 

1600 

1600 

1600 

1600 

I  1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F  1 

S 

Start  Time 

0 

0 

0 

0 

0 

o| 

o1 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

i  2400 i 

2400 

...INPUTS  :  - 

INPUT 

Motor  HP 

22.5 

Load  Factor 

0.8 

CFM-HTG 

4090 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn-on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  I  88.10%!  88.10% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

COAOHC 

p 

b 

o 

m 

s 

[° 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCC 

o 

o 

+ 

LU 

O 

O 

b 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

2 

H&V  UNIT 
HV4 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

81,021.0 

0.0 

Optimum  ST/SP 

0.0 

2,863.9 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

12.0 

Sub  Total 

0.0 

83,884.9 

12.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.1 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0  I 

0.0 

0.0 

Condenser  Water  Reset 

0.0  I 

0.0 

0.0 

Chiller  Demand  Limit 

0.0  I 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  0.0! 

EMC  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY;  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10170 

PAGE  1  OF  2 

Building  Sq.Ft.: 

25,984 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-1 

i 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600! 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400' 

2400 

2400 

2400 

CdNSTANT 

LOGK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHO 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHQ 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

Nsq 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

18150 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70% !  86.70% 

HOURS  7 

required 

PRESENT 

CALCULATIONS 

HfiMl 

Hf^r 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

14.4 

Sub  Total 

0.0 

56,826.3 

14.4 

Economizer 

0.0 

0.0 

0.0 

1  Ventilation/Recirculation 

o 

d 

o 

d 

0.0 

DDC  Control 

0.0 

0.0 

3.7 

IHWOA  Reset 

0.0 

0.0 

0.0 

^Chilled  Water  Reset 

0.0 

0.0 

0.0 

.Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  1 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL 

;  0.0 1  56,326.3 1  18.1 1 

3 

E  M  C  ENGINEERS,  INC.  EMCNO.;1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG:  10170 

PAGE  1  OF  2 

Building  Sq.Ft: 

25,984 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-2 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP  | 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatmri  ! 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time  i 

0 

1600  1 

1600 

1600; 

1600 

!  1600 

1600 

Present  Operatidns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

1  2400  ^ 

2400 

2400 

■  INPUTS-^:.- 

INPUT 

I 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

9200 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

3.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HFifYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5.319 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

Nsq 

9.26E+03 

9.26E+03 

0 

0 

CHWP 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

iOptimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

!  Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0-0 

0.0 

7.2 

Sub  Total 

0.0 

56,826.3 

7.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control  i 

0.0 

0.0 

1.8 

HW  OA  Reset  i 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

■TOTAL  ^  ■' 

■"  -b.oi 

56,826.31 

9 A 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10170 

Building  Sq.Ft: _ 25,984 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-3 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

is!  brick 

VEH  MNTSHOP 

0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Rdquifed  Opeitittbil 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

1  0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

w 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16920 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

6.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kWn'on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  86.70% !  86.70% 

HOURS 

CALCULATIONS 

REQUIRED 

HR/YR 

PRESENT 

HFl/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

INPUT 

1 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

LU 

O 

O 

O 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+OO 

COAOHC 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+OO 

ECHO 

O.OOE+00 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

DSC 

CO 

o 

-H 

UJ 

CO 

CO 

Csj 

2.36E+03 

NSQ 

9.26E+03 

9.26E+03 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-3 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

'Night  Setback 

0.0 

0.0 

14.4 

Sub  Total 

0.0 

56,826.3 

14.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.7 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

jChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance. 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  :  .  .  .  f: ; : :  ■  ■  ■  0.0  i  .  .  56,826.3  j., :  '  . :  184- 

3 

EMC  ENGINEERS,  INC. 


PROJECT;  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM 

BLDG:  10170 

Building  Sq.Ft.: 

25,984 

System  Type 

1 

System  Name: 

H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: 

MAU-4 

EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

I  BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  Opi^i^lton 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

O) 

o 

o 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

24001 

2400 

2400 

2400 

IT 

0-  INPUTS:  ' , 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

20000 

CFM  -  CLG 

0 

%  OA  ! 

100.00% 

%  Area 

6.00% 

TON  CAPO. 

0 

MBTU  CAPO, 

0 

kWn-on 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  ^  86.70%  I  86.70%  1 

HOURS 

REQUIREd 

PRESENT 

CALCULATIONS 

HR/YR 

HFUYR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

ICooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

jc/H  HRSAV 

5,319 

CONSTANT 

LCOK.UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

o 

-f* 

LU 

O 

O 

d 

O.OOE+00 

COAOHC 

O-OOE+00 

O.OOE+00 

DC  DUT^ 

0.00 

0.00 

DC  DEMAN 

0.17 

O.I7I 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+OO" 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+OO 

DDCCC 

O.OOE+00 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

CO 

o 

+ 

LU 

CO 

CM 

O) 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-4 


Date:  05>Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54,886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

14.4 

Sub  Total 

56,826.3 

14.4 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.7 

IHW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

1  0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:  TOTAL  .1  ;  :  0.0  |  . 56,826.3  18.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10170 

Building  Sq.Ft: _ 25,984 _ _ 

j  System  Type  1 

jSystem  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

iSystem  Number: _ MAU-5 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

- 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operatfon 

S 

M 

T  ! 

W 

TH 

F 

S 

Start  Time 

0 

700 

7001 

700^ 

700 

700 

700 

Stop  Time 

0 

1600 

1600  i 

1600 

1600 

1600 

1600 

Present  Operatibns 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 1 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

LOOK-UP 

INPUT  ^ 

HOAUH 

0.00 

0.00 

HOAUHd 

0.00 

0.00 

COAUC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAUHCI 

p 

b 

o 

m 

-1- 

o 

o 

O.OOE+OO 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

COAOHO 

O.OOE+00 

O.OOE+OO 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECO 

O.OOE+OO 

O.OOE+OO 

ECHO 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+OO 

NSUCHC 

O.OOE+OO 

O.OOE+OO 

DDCCHC 

O.OOE+OO 

O.OOE+OO 

DDCCC 

O.OOE+OO 

O.OOE+OO 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

10000 

CFM  -  CLG 

0 

%  0  A 

100.00% 

%  Area 

3.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  !  86.70%  |  86.70% 

HOURS  ' 

REQUIRED 

PRESENT 

CALCULATION^ 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

’c/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-5 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0-0 

54,886.2 

0.0 

Optimum  ST/SP 

o 

d 

1,940.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

7.2 

Sub  Total 

0.0 

56,826.3 

7.2 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0,0 

0.0 

DDC  Control 

0.0 

0.0 

1.8 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0!  56,826.3 !  ^9.1 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10170 

Building  Sq.Ft:  25,984 _ 

jSystem  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-6 _ 


EMC  NO.:  1406>006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

18  BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

i  Start  Time 

0 

0 

0 

0 

0 

0 

0 

jStop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUTS 

INPUT 

Motor  HP 

15 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

5.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  86.70%  |  86.70% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HRnrR 

HRnrR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

p 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

COAUHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

p 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

O.OOE+00 

O.OOE+00 

ECHC 

O.OOE+00 

0,00E+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHO 

O.OOE+00 

O.OOE+00 

DDCCHO 

p 

b 

o 

m 

+ 

o 

O.OOE+00 

DDCCC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-0-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-6 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr  |  MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

54.886.2 

0.0 

Optimum  ST/SP 

0.0 

1,940.1 

0.0 

Duty  Cycle 

0,0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

12.0 

Sub  Total 

0.0 

56,826.3 

12.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

3.1 

IhWOA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

:;^:total r' 0.0.I:.  ;  ■  -se, 826.31. ; 

3 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 

CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

LOCATION:  FT.  DRUM  BLDG:  10170 

Building  Sq.Ft.: _ 25,984 _ 

System  Type  1 

System  Name:  H&V  UNIT  WITHOUT  RETURN  FAN 

System  Number: _ MAU-7 _ 


EMC  NO.:  1406-006 
DATE:  05-Apr-95 

PREPARED  BY:  CSW/BMG 
CHECKED  BY:  KC/WLC 
PAGE  1  OF  2 


Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

_ 0, 

700 

0| 

o 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

s 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

I  2400 

2400 

. 

IHPUtS 

INPUT 

Motor  HP 

7.5 

Load  Factor 

0.8 

CFM  -  HTG 

16100 

CFM  -  CLG 

0 

%OA 

100.00% 

%  Area 

2.00% 

TON  CAPC. 

0 

MBTU  CAPC. 

0 

kW/Ton 

0 

MOSON 

12 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  i  83.10%!  83.10% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

LOOKUP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUd 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHd 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHQ 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

o 

b 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

o 

b 

O 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

o 

+ 

LLi 

O 

O 

b 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT;  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

1 

H&V  UNIT  WITHOUT  RETURN  FAN 
MAU-7 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  AND  VENTILATING  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

28,632.0 

0.0 

Optimum  ST/SP 

0.0 

1,012,1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

! Night  Setback 

0.0 

0.0 

4.8 

Sub  Total 

0.0 

29,644.0 

4.8 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

1.2 

HW  OA  Reset 

0.0 

0.0 

0.0 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

0.0 

0.0 

iChiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  [  0.0 1  29,644.0  j  6.0 

EMC  ENGINEERS,  INC.  emc  NO.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10170 

PAGE  1  OF  2 

Building  Sq.Ft.: 

25,984 

System  Type 

12 

System  Name: 

BASEBOARD  RADIATION 

System  Number: 

HTP1 

Typical  Building  information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK  1 

VEHMNTSHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

Enter  Weeks  of  Winter: 

20 

32 

Required  OperattOb^^^^^^^^^^^^^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 

700 

700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operatiohs 

S 

M  ^ 

T 

W 

TH 

F 

S 

Start  Time  ' 

0 

0 

0 

0 

0 

0 

0 

[Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

CONSTANT 

. . 

LOOK-UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

COAUHC 

o 

d 

o 

m 

-I- 

o 

o 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

O.OOE+00 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

+ 

UJ 

o 

o 

d 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

O.OOE+00 

O.OOE+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

24.00% 

I  TON  CAPC. 

0 

I  MBTU  CAPC. 

3.587 

!  kW/fon 

0 

i  MOSON  ! 

7 

i  EFF 

1 

LOOK-UP  VALUE  I 

EFFHP  i 

81 .60%  I  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HWYR 

HRA'R 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

!c/H  HRSON 

3,441 

8,760 

jCooling  HRSAV  I 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

12 

BASEBOARD  RADIATION 
HTP1 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr  1  kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 1  11,929.6 

0.0 

Optimum  ST/SP 

0.0!  687.1 

0.0 

IDutv  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

57.7 

Sub  Total 

0.0 

12,616.7 

57.7 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

14.7 

HW  OA  Reset 

0.0 

0.0 

26.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset 

0.0 

i  0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  i  0.0 

EMC  ENGINEERS,  INC.  emc no.:  1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KC/WLC 

LOCATION:  FT.  DRUM 

BLDG: 

10170 

PAGE  1  OF  2 

Building  Sq.Ft: 

25,984 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HTP2 

Typical  Building  Information 


Category  Construction 

Use 

Occ. 

Day 

18 1  BRICK 

VEH  MNT  SHOP 

0700-1900 

SUN-SAT 

Enter  Weeks  of  Summer: 

20 

Enter  Weeks  of  Winter: 

32 

Required  Operation  — 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700: 

700 

i  700 

700 

Stop  Time 

0 

1600 

1600 

1600 

1600 

1600 

1600 

Pi^Sent  Operadohs 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

0 

0 

0 

0 

Stop  Time 

2400 

2400 

2400 

2400 

2400 

2400 

2400 

INPUT 

Motor  HP 

5 

Load  Factor 

0.8 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%  OA 

0.00% 

%  Area 

0.00% 

TON  CAPO. 

0 

MBTU  CAPO. 

4.62 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED 

PRESENT 

CALCULATIONS 

HR/YR 

HR/VR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3.441 

8,760 

Cooling  HRSAV 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

CONSTANT 

LOOK^UP 

INPUT 

HOAUH 

0.00 

0.00 

HOAUHC 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

o 

o 

+ 

LU 

O 

O 

d 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

COAOHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

ECHC 

O.OOE+00 

O.OOE+00 

NSUCC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

NSUCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCHC 

o 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DDCCC 

O.OOE+00 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

EMC  ENGINEERS,  INC. 

PROJECT:  UMCS  rEASIBILITY  STUDY 
CIJENT  CONTRACT  NO.:  DAC A01 -94-D-0033  D.O.  6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

9 

CONVERTER  AND  PUMPS 
HTP2 


Date:  05-Apr-95 

PAGE  2  OF  2 


HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

0.0 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

34.2 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

Condenser  Water  Reset  0.0 

0.0 

0.0 

Chiller  Demand  Limit  0.0 

0.0 

0.0 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  I  0.0 1  12,616.71  34.2 

E  M  C  ENGINEERS,  INC.  EMCNO.:1406-006 


PROJECT:  UMCS  FEASIBILITY  STUDY 

DATE:  05-Apr-95 

CLIENT  CONTRACT  NO.: 

DACA01-94-D-0033  D.O.  6 

PREPARED  BY:  CSW/BMG 

CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 

CHECKED  BY:  KCAVLC 

LOCATION:  FT.  DRUM 

BLDG: 

10170 

PAGE  1  OF  2 

Building  Sq.Ft.: 

25,984 

System  Type 

9 

System  Name: 

CONVERTER  AND  PUMPS 

System  Number: 

HTP3 

Typical  Building  Information 


Category 

Construction 

Use 

Occ. 

Day 

18 

BRICK 

VEH  MNT  SHOP  ! 

I  0700-1900 

1  SUN-SAT 

Enter  Weeks  of  Summer: 
Enter  Weeks  of  Winter: 


32 


Required  Operatibn^^^^^^^^^^ 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

700 

700 

700 1 

700 

700 

Stop  Time 

i  0 

1600 

1600 

1600 

1600 

1600 

1600 

Present  Operations 

S 

M 

T 

W 

TH 

F 

S 

Start  Time 

0 

0 

0 

_ 0, 

0 

0 

Stop  Time 

2400 

2400 

24001 

!  2400 

1  2400 

2400 

2400 

LOOK-UP 

HOAUH 

000 

0.00 

HOAUHQ 

0.00 

0.00 

COAUC 

O.OOE+00 

O.OOE+00 

COAUHC 

O.OOE+00 

O.OOE+00 

HOAOH 

15.77 

15.77 

HOAOHC 

9.68 

9.68 

COAOC 

O.OOE+00 

O.OOE+00 

COAOHC 

o 

o 

o 

m 

+ 

o 

o 

O.OOE+00 

DC  DUTY 

0.00 

0.00 

DC  DEMAN 

0.17 

0.17 

ECC 

o 

o 

-1- 

LLI 

O 

O 

d 

O.OOE+00 

ECHC 

o 

o 

+ 

LLt 

O 

O 

d 

O.OOE+00 

NSUCC 

O.OOE+00 

0,00E+00 

NSUCHC 

O.OOE+00 

O.OOE+00 

DDCCHC 

O.OOE+00 

O.OOE+00 

DDCCC 

d 

o 

m 

+ 

o 

o 

O.OOE+00 

DSC 

2.36E+03 

2.36E+03 

NSC 

9.26E+03 

9.26E+03 

FV 

0 

0 

CHWR 

9.57 

9.57 

OAR 

7.40 

7.40 

OPT 

188.00 

188.00 

INPUTS 

INPUT 

Motor  HP 

5 

Load  Factor 

00 

d 

CFM  -  HTG 

0 

CFM  -  CLG 

0 

%OA 

0.00% 

%  Area 

0.00% 

TON  CAPC.  ' 

0 

MBTU  CAPC. 

4.258 

kW/Ton 

0 

MOSON 

7 

EFF 

1 

LOOK-UP  VALUE 

EFFHP  1  81 .60%!  81.60% 

HOURS 

REQUIRED! 

PRESENT 

CALCULATIONS 

HRTfR  \ 

HR/YR 

Cooling  HRSON 

1,320 

3,360 

Heating  HRSON 

2,112 

5,376 

C/H  HRSON 

3,441 

8,760 

Cooling  HRSAV  ' 

2,040 

Heating  HRSAV 

3,264 

C/H  HRSAV 

5,319 

E  M  C  ENGINEERS,  INC. 

PROJECT:  UMCS  FEASIBILITY  STUDY 
CLIENT  CONTRACT  NO.:  DACA01-94-D-0033  D.0/6 
CLIENT  PROJECT  ENGINEER:  STEVE  ROWLEY 
LOCATION:  FT.  DRUM 


Bldg  Number: 
System  Type 
System  Name: 
System  Number: 


10170 

9 

CONVERTER  AND  PUMPS 
HTP3 
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HEATING  ONLY  SYSTEMS 

kW/yr 

kWh/yr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.0 

11,929.6 

0.0 

Optimum  ST/SP 

0.0 

687.1 

0.0 

Duty  Cycle 

0.0 

0.0 

0.0 

Demand  Limit 

0.0 

0.0 

0.0 

Night  Setback 

o 

o 

0.0 

0.0 

Sub  Total 

0.0 

12,616.7 

0.0 

Economizer 

0.0 

0.0 

0.0 

Ventilation/Recirculation 

0.0 

0.0 

0.0 

DDC  Control 

0.0 

0.0 

0.0 

HW  OA  Reset 

0.0 

0.0 

31.5 

Chilled  Water  Reset 

0.0 

0.0 

0.0 

I  Condenser  Water  Reset 

0.0 

0.0 

0.0 

Chiller  Demand  Limit 

0.0 

0.0 

0.0  j 

Remote  Monitoring,  Maintenance, 

Run  Time,  and  Safety  Alarms 

3 

TOTAL  ^  liol  12,616.7  j  ^ 

3 

